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Source: Ericsson
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Return to


R4-1816122
Ad hoc minutes for NR RRM Perf II (RRM measurement accuracy, mapping and test cases)
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Source: Huawei
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Return to


FR2 side conditions
R4-1814949
FR2 RRM Side Conditions
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Source: Qualcomm Incorporated

Abstract: 

Proposal 1: Side conditions for FR2 RRM requirements should be captured based on the %-ile for which the EIS spherical coverage is defined(e.g. 50%-ile). 

Proposal 2: The side conditions will be derived based on the equivalent signal levels for 0dB SNR (Eq. 1,2 and 3) and adjusted based on the desired SNR level
In this paper we proposed how to define the side conditions for RRM requirements in FR2. Our proposed are as follows:

Side conditions for SSB detection:

Table B.2.2-2: Conditions for intra-frequency measurements in FR2
	Parameter
	NR operating band groups Note1
	Minimum SSB_RP

	
	
	dBm / SCSSSB

	
	
	SCSSSB = 120 kHz
	SCSSSB = 240 kHz

	Conditions
	NR_TDD_FR2_A (n257, n258, n261)
	-1053
	-1023

	
	NR_TDD_FR2_B (n260)
	-1023 
	-993

	
	NR_TDD_FR2_F
	TBD
	TBD

	
	NR_TDD_FR2_G
	TBD
	TBD

	
	NR_TDD_FR2_T
	TBD
	TBD

	
	NR_TDD_FR2_Y
	TBD
	TBD

	NOTE 1:
NR operating band groups are defined in Section 3.5.3.

NOTE 2:   Signal levels are defined at the center of the quiet zone. 

NOTE 3:   Value corresponding to EIS spherical coverage as defined in 38.101-2, side condition applies in the directions in which EIS spherical coverage requirement is met


Side conditions for RSRP accuracy reporting:

Table 10.1.3.1.1-1: SS RSRP Intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/120kHz SSB SCS 
	dBm/240kHz SSB SCS
	dBm/BWChannel
	dBm/BWChannel

	([6]
	([9]
	TBD
	NR_TDD_FR2_A (n257, n258, n261)
	-1053
	-1023
	N/A
	-70

	
	
	
	NR_TDD_FR2_B (n260)
	-1023 
	-993
	N/A
	-70

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	([8]
	([11]
	TBD
	NR_TDD_FR2_A, NR_TDD_FR2_B 
	N/A
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:   Signal levels are defined at the center of the quiet zone.

NOTE 2:  Value corresponding to EIS spherical coverage as defined in 38.101-2, side condition applies in the directions in which EIS spherical coverage requirement is met


Discussion: 

Huawei: SNR side conditions should be kept.
Qualcomm: SNR side condition is not very useless. SNR at the UE should be above -6 dB that meets the spherical coverage. 

Ericsson: SNR condition is needed. In FR2 it can also be interference limiting. No strong view but prefer to keep.

Intel: Side condition (SNR) is needed. SNR reference point is controlled and there is 1 dB uncertainty wrt BB SNR. 

LG: Are value for only PC3 or for other PC also?

Samsung: SNR defined is achievable within 1 dB margin and is guaranteed by the TE. SNR should be kept. 

Qualcomm: It is only for PC3. The conditions should be the same as in the test. It can be stated that there is no noise. It is based on AWGN. 

Huawei: Io values need more analysis. There should be agreement between difference between fine and rough beams. 

Intel: Agree with HW observation since side conditions are based on BB SNR. BB SNR is used for the requirements and Io need to be adjusted.

Qualcomm: Io is based on worse case. Min input for which the requirements is derived is needed. 
Decision: 

The document is recommended to be noted.
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Source: Qualcomm Incorporated

Abstract: 

Side conditions for FR2 requirements are not yet defined

Summary of changes:
FR2 Side conditions are updated
(38.133 Draft CR)
Discussion: 

Decision: 

The document is recommended to be revised.
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	Ericsson

	7.12.3
	R4-1815593
	other
	RRM test case planning for Q1/2 2019
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Source: Ericsson

Abstract: 

Discussion on work that needs to be done on RRM test case planning for Q1/2 2019 including phase III tests.
Proposal 1: Additional phase III RRM tests are developed in Q1/Q2 2019 with the volunteer companies as shown

	Test case number
	Test purpose
	Note
	Responsible company

	15
	EN-DC SFTD measurement delay
	SFTD is only measured before NR PSCell addition
	Ericsson

	16
	SA SFTD delay and interruption
	Only for measurement before LTE PSCell addition in NE-DC
	

	20C
	EN-DC interruptions due to measurement on deactivated SCell
	EN-DC CA
	

	21D
	SA interruptions due to measurement on deactivated SCell
	SA CA
	

	25
	EN-DC/SA SSB RLM scheduling restriction and impact on mobility
	Resource overlapping
	

	27
	RRC Re-establishment
	TS38.133 A.6.3.2.1/A.7.3.2.1
	

	28
	RRC Release with redirection to NR/E-UTRAN
	TS38.133 A.6.3.2.3/A.7.3.2.3
	

	30
	SFTD measurement accuracy
	SFTD
	

	38A
	EN-DC MTTD
	MTTD
	Ericsson

	38B
	NR CA MTTD
	MTTD
	


Table 1: Tests which should be implemented in the late drop or TEI15 phase with responsible company

Proposal 2: The following timeline is adopted for the additional test

RAN4#90 (February/March 2019): Initial test case drafts available for review for additional test cases

RAN4#90bis (April 2019): Completion of additional test cases with agreement of CRs

Proposal 3:

· Phase I/II tests are completed using single AoA assumption in RAN4#89, addressing TBD in the OTA parameters tables as much as possible

· An editor’s note such as “Editor’s Note: RAN4 is considering revising this test to use a dual AoA setup” is added before the OTA parameter table for all tests which have not yet been agreed to use single AoA

· RAN4 considers the appropriate dual AoA testing setup until RAN4#91

· During RAN4#91 meeting, selected tests are either revised to use dual AoA setup if the work on dual AoA testing methodology is sufficiently mature, or the editor’s note is removed, and the test will remain as a single AoA test.

Discussion: 

Qualcomm: Need also TCI switch related test cases
Ericsson: OK with QC proposal

LG: There are no test cases for MTTD in LTE. Why these tests are needed?

Ericsson: The table was agreed in RP-182149 in plenary (RAN#80). In LTE DC is different case. EN-DC is more critical and important feature in NR. 
Qualcomm: what is tested in MTTD test cases?
Mediatek: Can we test MTTD in some other test.

Qualcomm: dynamic power sharing can lead to problem e.g. dropping.

Ericsson: There are different types of requirements for intra-band and inter-band. It is better to keep MTTD tests as separate test. Dynamic power sharing needs to be considered so UE does not drop due to PC.
Huawei: It is better to wait what can be tested in MTTD? 

Ericsson: In every test there can be issues. We should investigate and see if there are issues with the tests. 

Qualcomm: There might be other tests as well

Nokia: need to check tests for new requirements being defined.

Ericsson: we can agree with this list and also add more tests later. 

Decision: 

The document is recommended to be noted.


Way forward on Phase III test cases and dual AoA setup
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Source: Ericsson

Abstract: 

RRM test case planning for Q1/2 2019 for approval.
· Phase I/II tests are completed using single AoA assumption in RAN4#89, addressing TBD in the OTA parameters tables as much as possible

· An editor’s note such as “Editor’s Note: RAN4 is considering revising this test to use a dual AoA setup” is added before the OTA parameter table for all tests which have not yet been agreed to use single AoA

· RAN4 considers the appropriate dual AoA testing setup until RAN4#91

· During RAN4#90 meeting, selected tests are either revised to use dual AoA setup if the work on dual AoA testing methodology is sufficiently mature, or the editor’s note is removed, and the test will remain as a single AoA test.

(for approval)
Discussion: 

Agreements:

Table 1: Phase III 
	Test case number
	Test purpose
	Note
	Responsible company

	15
	EN-DC SFTD measurement delay
	SFTD is only measured before NR PSCell addition
	Ericsson

	20C
	EN-DC interruptions due to measurement on deactivated SCell
	EN-DC CA
	Nokia

	21D
	SA interruptions due to measurement on deactivated SCell
	SA CA
	Nokia

	25
	EN-DC/SA SSB RLM scheduling restriction and impact on mobility
	Resource overlapping
	Huawei

	27
	RRC Re-establishment
	TS38.133 A.6.3.2.1/A.7.3.2.1
	Huawei

	28
	RRC Release with redirection to NR/E-UTRAN
	TS38.133 A.6.3.2.3/A.7.3.2.3
	Intel

	30
	EN-DC SFTD measurement accuracy
	SFTD
	ZTE

	38A
	EN-DC MTTD
	MTTD
	Ericsson

	38B
	NR CA MTTD
	MTTD
	Ericsson

	39
	EN-DC/SA beam failure detection and recovery and scheduling restriction
	Resource overlapping
	Nokia

	40
	SA/EN-DC SS-SINR measurement accuracies
	SS-SINR
	Mediatek


Table 2: Phase IV

	Test case number
	Test purpose
	Note
	Responsible company

	41
	SA SFTD delay and interruption
	Only for measurement before LTE PSCell addition in NE-DC
	TBD

	42
	TCI state switch delay
	
	

	NOTE: Additional test cases in Rel-15 to verify requirements being defined or expected to be defined can be included in future.


Table 2 on Phase IV tests can be further updated in future meetings:
Time plan: Phase III time plan:

· RAN4#90: Initial draft of phase III tests cases

· RAN4#90bis: CRs of phase III tests to be agreed. 

Time plan: Phase IV time plan to be further discussed in  Feb meeting. Tentatively the first draft in RAN4#90bis and final CRs in RAN#91. 
Decision: 

The document is recommended to be revised.
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	draftCR
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Source: Huawei, HiSilicon

Abstract: 

The requirement classification for statistical testing is empty in TS38.133

Summary of changes:
1.Clairfy requirement classification for statistical testing in TS38.133.

(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be endorsed.


Specificaitons to capture RRM test cases
R4-1815846
On usage of TS 36.133 for RRM tests involving NR cells





38.133
  CR-  rev  Cat:  (Rel-15) v





Source: Rohde & Schwarz

Abstract: 

In this paper, we briefly analyze the placement of requirements involving both LTE and NR in TS 36.133 and TS 38.133. Based on the arguments provided, we make the following proposals and observation:

Proposal 1: Do not include any test case involving NR cells in TS 36.133. Specify all the test cases involving NR cells in TS 38.133.

Proposal 2: Move test cases involving NR cells already specified in TS 36.133, into TS 38.133. 

Observation 1: Placement of NR core/perf requirement in TS 36.133 or TS 38.133 does not introduce any editorial or practical complexity or ambiguity. 
Discussion: 

Ericsson: Agree with R&S proposal that all NR cells involving tests are in 38.133
Qualcomm: what about tests on LTE measurements? There should be reference in 36.133 that NR related tests are in 38.133

Ericsson: Annex is for RAN5. Agree with QC. 

Agreements:

Any RRM test case involving NR cells shall be defined in annex of TS 38.133 regardless of whether the RRM requirement to be tested is defined in TS 36.133 or in TS 38.133 or in any other specification.

Specify a rule in annex of TS 36.133 that all RRM test case involving NR cells shall are defined in TS 38.133.
RRM test case involving NR cells verifying RRM requirements in TS 36.133 shall be specified in a separate annex.
Decision: 

The document is recommended to be noted.
Recommended to have the following new Rel-15 CR to TS 38.133:
R4-18xxxx, Annex for RRM test case with NR cells verifying RRM requirements in TS 36.133, Intel.
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Source: Intel Corporation

Abstract: 

In this contribution, we propose measurement requirement and procedure for FR2.

Proposal 1: For FR2, the SNR side condition should be the same as that of FR1.

Proposal 2: Perform RSRP/RSRQ/SINR test from the rough Rx beam peak direction, the beam peak direction can be found using the SS-RSRP or SS-SINR reporting.

Proposal 3: For RRM testing, 1 AoA test of scenario #1 is considered.

Proposal 4: propose one method to set desired SNR level after beamforming:

1. Both reference signal and artificial noise is transmitted at the same place from TX side.

2. The absolute power of reference signal and artificial noise is much higher than that of thermal noise. 

3. The SNR requirement should be defined with respect to the SNR observed at point B (i.e. baseband SNR).

Proposal 5: propose one method to test absolute RSRP accuracy.

Step 1: calculation of Geni RSRP (P1):

Reference signal with high power is sent out from Tx side.

Step 2: calculation of measured RSRP(P2):

With the method introduced in section 3, reference signal and artificial noise with SNR=-6dB is sent out from Tx side. The reference signal power is the same as that of step 1.

Step 3: calculation of RSRP delta(P3)delta(P3):

RSRP delta can be deduced by the previous two steps in dB units, where

P3 = P2-P1
Discussion: 

Qualcomm. Side conditions are different so cannot conclude SNR is always the same in FR1 and FR2. Other proposals are not acceptable. 
Ericsson. Similar comments as from QC. With P5 there is risk that bad UE implementation may also pass tests.
LG: Support P1 and P3. Don’t support dual AoA.

Intel: Same SNR in FR1 and FR2 can be used as starting point to limit the work. UE reports RSRP in stable channel and compare with measured value. 1 dB difference for BB and OTA reference point was agreed. 
Decision: 

The document is recommended to be noted.
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Test setup for FR2 RRM Tests
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Source: Qualcomm Incorporated, Vodafone, AT&T, Verizon, KT, T-Mobile USA, NTT Docomo, KDDI

Abstract: 

In this paper we briefly analyzed the setups(AoAs) for FR2 RRM  tests. We made the following observations:

Observation 1. Tests with signals coming from different directions are needed to ensure that UEs are able to find signals coming from different directions and maintain the connection.

Observation 2. If all the signals are coming from a deterministic direction, the tests will be just baseband tests and not test the spatial aspects of FR2 operation which are essential

Observation 3.  The baseline RRM test setup agreed in the testability SI supports multiple AoAs and signals coming from 2 angles simultaneously.

The proposed setup for the test cases that were TBD in the previous meeting is shown Tables 1 and 2 in Section 2. For convenience, all the test cases are included. The comments column will provide further details and justification for each test case.
Discussion: 

Ericsson: Dual AoA tests for some cases are realistic and needed. But time plan also needs to be considered. We have proposed compromise approach. 
Intel: Agree to test RX beam sweeping. But 2AoA does not have to be defined for all RRM tests. 2 AoA should be tested in one BM related test case. 2AoA is still open in test method discussion.
Samsung: Based on test method discussion, several issues can be addressed. Signals from non-peak direction can be tested. Setup 3 can be replaced by setup 2. Non-peak direction can be used for testing. 
Qualcomm: There is strong need to do 2AoA tests. In BM there is only one cell. 2AoA tests should be tested for more cases not just BM. Samsung proposal is OK for PRACH tests. Ericsson approach means more work later. 
Ericsson: Not possible to work on 2AoA in this meeting. With QC approach there will be no test until mid of next year.
Samsung: Agree with E///. 2AoA cannot be agreed in this meeting in UE testability. No strong need to have 2AoA tests for all cases. 
Intel: Delay can be verified with 1AoA. With 2AoA will have to measure on different SSBs in different cells. 

Qualcomm: If there is one test with 2 AoA then does not make difference whether there are more tests with 2 AoA. 
Samsung: No of tests with 2 AoA count more.  

Decision: 

The document is recommended to be noted.
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Source: Qualcomm Incorporated

Abstract: 

In this paper we analyzed how to set the AoAs in the Setup#2 and Setup#3 for the FR2 RRM tests.

We proposed the following:

For Setup#2:

Proposal 1: The AoA should be chosen such that the UE meets the spherical EIS requirement in that direction. 

Proposal 2. The AoA should be chosen randomly from the directions in which EIS spherical requirement is satisfied.

Proposal 3. The AoA should be changed for each test run.

For Setup#3: 

Proposal 4: AoAs should be chosen such that angular distance between directions is as large as possible. 

Proposal 5. The AoAs should be randomized. Different AoAs should be chosen for each test run based on the following methodology: 

1. Position the UE

2. TE checks that UE meets spherical EIS requirement in a pair of directions starting with the directions that have largest angular distance

3. TE performs the test

4. Go back to 1 for the next test run
Discussion: 

Samsung: Proposal 2 is needed but not enough. P2 decided in UE testability
R&S: Testing point of view changing AoA will dramatically increase test time. Statistics used tests (33 iteration) with changing in antenna gain will increase complexity. In one test the same AoA. 
Intel: Agree with R&S. Same AoA in all tests.
LG: Dual AoA tests not needed due to complexity.
Qualcomm: Changing angle does not increase test time. Scenario 2 should be for RACH where AoA should be changed. Randomize based on the map. 
R&S: In RSRP tests at least 33 successful iterations needed to pass the test. If AoA is changed the power level will change due to antenna gain. The problem is also repeatability. 
Ericsson: It is also related to ideal RSRP. Due to antenna variability margin is needed. 
Qualcomm: Changing power due to change in AoA does not impact the requirements. UE should be able to cope with this.

Samsung: R&S mentioned increase in test time due to changing direction in each run, is serious issue. 

Decision: 

The document is recommended to be noted.
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Further discussion on FR2 RRM
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Source: Huawei, HiSilicon

Abstract: 

In this paper we provided our views on some open issues for FR2 RRM test.

Proposal 1: RAN4 to consider the AoA setup as listed in Table 1 for each RRM test case.

Proposal 2: RAN4 should discuss how to account for the Rx beam gain difference in the two AoA directions in AoA setup #3.

Proposal 3: RAN4 should discuss how to account for the difference in the Rx beam gain and direction between fine beam peak and rough beam in AoA setup #1.

Proposal 4: RAN4 should determine for each RRM test whether fine or rough Rx beam is assumed. The suggestions in Table 1 can be considered.

Proposal 5: Use test mode 1 (TE emulates target SNR conditions) for all RRM test cases.

Proposal 6: A separate spherical coverage map for rough beams is defined, and for test cases where UE is assumed to use rough beams, the test directions are selected based on this map. 

Proposal 7: As a starting point, the spherical coverage for rough beam could be defined in a similar way as EIS spherical coverage but based on RSRP instead of throughput.

Discussion: 

Decision: 

The document is recommended to be noted.
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Ideal SS-RSRP in OTA tests
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Source: Ericsson

Abstract: 

Proposals for ideal SS-RSRP in OTA tests
Observation 1: The differences between beam peak directions, antenna gains and spherical coverage for “fine” and “rough” beams cannot be unbounded.

Proposal 1 : RAN4 studies the acceptable difference between beam peak directions, antenna gains and spherical coverage for “fine” and “rough” beams

Proposal 2:

· Phase I/II tests are completed using single AoA assumption in RAN4#89, addressing TBD in the OTA parameters tables as much as possible

· An editor’s note such as “Editor’s Note: RAN4 is considering revising this test to use a dual AoA setup” is added before the OTA parameter table for all tests which have not yet been agreed to use single AoA

· RAN4 considers the appropriate dual AoA testing setup until RAN4#91

· During RAN4#90 meeting, selected tests are either revised to use dual AoA setup if the work on dual AoA testing methodology is sufficiently mature, or the editor’s note is removed, and the test will remain as a single AoA test.

Proposal 3: RAN4 does not develop tests under the approach that UE is used as a reference for itself

Proposal 4: RAN4 develops method 3 further, determining practical upper and lower bounds for coarse beam antenna gain

Proposal 5: RAN4 does not develop method 4, for the time being. If method 3 cannot give sufficiently tight test limits, method 4 could be reconsidered in future.

Discussion: 

Qualcomm: Support method 3. Agree with E/// that UE with bad implementation can pass test based on method 2.

Intel: Prefer method 2 similar to Intel proposal.
Anritsu: Support method 3 since we need limit in antenna again.
R&S: Support method 3. BB and range of antenna gains. For testing it makes sense. 

Anritsu: Method 2 rules out RSRP testing and PRACH and several tests cannot be implemented.

Ericsson: Another aspect is the test time will increase with method 2. 

R&S: Method 2 is not fully clear.

Samsung: Method 2 is discussed previously. For DL power measurement, we can adapt method 2. Feasibility of method 2 from TE vendors is important. 
Ericsson: Method 2 is not completely outlined. Agree with TE vendors that there is no linearity requirements. 

Qualcomm: Genie RSRP is not clear as there are several issues to be addressed. Need statistics to get correct value.

Intel: Adding uncertanity due to large difference in antenna gain in method 3 will cause problem to verify the accuracy.
Ericsson: The antenna range can be in order of 5 dB based on Anritsu is reasonable. 
R&S: Where the RSRP accuracy is measured? Main beam peak?
Ericsson: No agreement yet on fine or rough beam peak for accuracy test.

R&S: Gain range is where?
Qualcomm: Min is RX beam peak. This is for deriving Noc. 

Ericsson: Need to check the analysis for antenna gain. 
Intel: Method 3 is not stable.

Ericsson: all methods have issues. We need preferred method 3.

Anritsu: some of the tests cannot be done with method 2
Intel: why some of the tests cannot done? Keep method 2 and method 3. 
Ericsson: In RSRP accuracy test, there are different RSRP levels in sub-tests. What is ideal RSRP in these sub-tests? Calibrate with high input signals and drop signals.
R&S: Is it possible to combine method 2 and method 3? Check linearity by comparing uncertanity of BB with antenna performance. In method 3 the range is large. 
Intel: Supports R&S proposal to combine methods 2 and 3. 
Ericsson: combining methods 2 and 3 might be possible. But method 2 part of testing should check linearity of BB. 
Samsung: How to get antenna gain? This is RRM test. Should not take values from RF. 

Ericsson: Contributions on analysis is needed to find out antenna gain performance values. 
Intel: Need to consider BB accuracy. 

Agreements: 

Following is agreed for ideal SS-RSRP for testing absolute SS-RSRP:
· Consider both method 2 and method 3 for further analysis for deriving ideal SS-RSRP.

· Companies to investigate the possibility of combining method 2 and method 3

· Companies to investigate how to determine absolute values of minimum antenna gain and maximum antenna gain for method 3.
· Results are needed for fine beam and also for rouge beam depending on the specific test case for setup 1 and setup 2.
· The same principle applies regardless of UE power class or band. But the values may differ. 
For testing relative accuracy, other methods are not precluded.
	Method
	Proposal

	1
	Use of single AoA in RRM  tests

	2
	UE is used as a reference for itself

	3
	Test limits are determined based on minimum and maximum allowable antenna gain

	4
	Absolute SS-RSRP bounds are determined using measured TRS, EIS and agreed limits on antenna efficiency


Decision: 

The document is recommended to be noted.



Way forward
R4-1815183
Way forward on FR2 RRM test
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Source: Huawei, HiSilicon

Abstract: 

(for approval)
Discussion: 

Decision: 

The document is recommended to be noted.


38.133 draft CR
R4-1815184
Introduction of AoA configuration for FR2 RRM tests (section A.3.8)





38.133
  CR-  rev  Cat: F (Rel-15) v15.3.0





Source: Huawei, HiSilicon

Abstract: 

R&S: 
Discussion: 

Decision: 

The document is recommended to be revised.



Noc level for FR2
R4-1814830
Discussion on Noc level and test setup for RRM test case in FR2






  CR-  rev  Cat:  () v





Source: LG Electronics Inc.

Abstract: 

In this contribution, we provide our views on test setup and Noc level for FR2 RRM test, and we propose

· Proposal 1: use Noc level for each frequency band group for test setup#1 and setup#2 in Table 1.

· Proposal 2: Noc level for test setup#3 could be reused by Noc level for test setup#1 and setup#2 depending on each AoA direction.

· Proposal 3: RAN4 needs to discuss how to apply Noc level depending on Rx beam type (“fine” or “rough” Rx beam) for measurement test cases.

· Option 1: only consider Noc level based on “rough” Rx beam type

· Option 2: consider different Noc level depending on Rx beam type with the clarification of Rx beam type used by UE

· Proposal 4: To verify measurement core requirements under exact side condition, single AoA test setup for measurement test cases could be considered in Rel-15.

Discussion: 

Qualcomm: This should be discussed in testability session.
Decision: 

The document is recommended to be noted.
Qualcomm: We need 2 AoA tests from the start.

Anritsu: Agree with E/// proposal to start 2 AoA tests from next year over 6 months.

Ericsson: With 1AoA we can bypass some discussion on idea RSRP etc. 

Qualcomm: In last plenary companies mentioned that all tests can be done in 6 months. 2AoA tests can be done in one quarter. Setup 3 is not very complicated. 
Ericsson: For some tests it is controversial but for some it is not. ¨

R&S: Same requirements apply to 1AoA or 2AoA? 1AoA is different scenario and start with 2 AoA. TE companies will provide different setup for 1AoA and 2AoA. IFF supports only 1AoA. 
Intel: 1AoA or 2AoA will not change UE implementation. Not clear QC proposal.
Qualcomm: clearly stated which are 2AoA tests. 

Samsung: 2AoA will delay the development of the FR2 tests. 

LG: Plan to complete SI?

Qualcomm: some TE companies believe 2AoA is feasible.

FR2 test setup scenarios:

· Scenario #1: 1 AoA with signal coming from the UE RX beam peak direction

· Scenario #2: 1 AoA with signal coming from the non UE RX beam peak direction

· Scenario #3: 2 AoA

Time plan for different FR2 test setup scenarios:
Table 1: Phase I FR2 test setup for Q4 2018:
	Test case scenario
	Test purpose
	AoA fine/rough beam

	1
	EN-DC cell search and L1 measurement period 
	2 AoA in non-DRX, Rests are with 1 AoA

	2
	SA cell search and L1 measurement period
	2 AoA in non-DRX, Rests are with 1 AoA

	3
	EN-DC Timing accuracy and adjustment
	

	4
	SA Timing accuracy and adjustment
	

	5
	EN-DC TA accuracy
	

	6
	SA TA accuracy
	

	7
	EN-DC SSB RLM for PSCell IS and OOS
	2 AoA in only non-DRX. Rests are with 1AoA.

	9
	SA SSB RLM for PCell IS and OOS
	2 AoA in only non-DRX. Rests are with 1AoA.

	10
	Random access
	

	11
	Intra-frequency RSRP accuracy for FR1 and FR2
	

	12
	EN-DC SCell activation/deactivation delay
	

	13A
	EN-DC CSI RLM for PSCell
	

	13B
	SA CSI RLM for PCell
	

	14A
	EN-DC interruptions due to DRX transition
	

	14B
	EN-DC interruptions due to deactivated SCell operations
	

	17A
	Serving NR PSCell and target E-UTRA inter-frequency measurement with LTE PCell
	

	17B
	NR Pcell with target inter-RAT E-UTRA measurement
	

	18A
	EN-DC NR inter-frequency measurement
	

	18B
	SA NR inter-frequency measurement
	

	19
	Inter-frequency RSRP accuracy for FR1 and FR2
	

	20A
	EN-DC interruptions at UL carrier RRC reconfiguration
	

	20B
	EN-DC interruptions due to active BWP switching
	


Table 2: Proposed test setup for Phase II test cases
	Test case scenario
	Test purpose
	AoA fine/rough beam

	21A
	SA interruptions at SCell addition/release/activation/deactivation
	

	21B
	SA interruptions at UL carrier RRC reconfiguration
	

	21C
	SA interruptions due to Active BWP switching
	

	26A
	NR-NR Handovers
	

	26B
	NR handovers to other RATs
	

	29A
	Beam management: L1-RSRP reporting
	

	29B
	Beam management: Beam failure detection and link recovery procedure
	

	31
	Intra-freq RSRQ accuracy for FR1 and FR2
	

	32
	Inter-freq RSRQ accuracy for FR1 and FR2
	

	34
	BWP switching interruptions on E-UTRA serving cells in EN-DC
	

	35
	BWP switching delay
	

	36
	NR PSCell addition and release in EN-DC
	

	37
	UL carrier RRC reconfiguration delay
	

	38
	SA RRC_Idle/inactive cell reselection NR to NR (FR1)
	

	39
	SA RRC Idle/inactive cell reselection NR to E-UTRAN (FR1)
	


Agreements on number of AoAs in Phase I and Phase II RRM tests in Rel-15:
· Test case scenarios 1 and 2 will be done with 2AoA in non-DRX.
· Test case scenarios 7, 9 and 29A in non-DRX need further analysis whether 2AoA is necessary.

· Whether test case scenarios 7, 9 and 29A with 2AoA are needed can be further discussed in Q1 based on analysis.

· Other test case scenarios will be done with 1AoA. 

· Test case scenarios with 2AoA will be developed from Q1 2019.
· All other phase I and phase II tests (with 1 AoA) are expected to be completed in this meeting. 

5 Agenda Item: 7.12.3.3 (Applicability Rules)

	AI
	Tdoc
	Type
	Title
	Source

	7.12.3.3
	R4-1815155
	draftCR
	Applicability for single CC BWP switching delay tests
	Huawei, HiSilicon

	7.12.3.3
	R4-1815543
	draftCR
	DraftCR on correcting applicability rules for RRM test cases in TS38.133
	Huawei, HiSilicon

	7.12.3.3
	R4-1815733
	draftCR
	Applicability Rules for RRM Test Cases with different SSB configurations
	Ericsson

	7.12.3.3
	R4-1815734
	draftCR
	Applicability Rules for RRM Test Cases with Different Channel Bandwidths
	Ericsson

	7.12.3.3
	R4-1815735
	draftCR
	Applicability Rules for RRM DC/CA Test Cases with Different Channel Bandwidth Combinations
	Ericsson

	7.12.3.3
	R4-1815736
	draftCR
	Applicability Rules for RRM test cases with Different Duplex Modes
	Ericsson

	7.12.3.3
	R4-1815737
	draftCR
	Applicability Rules for RRM EN-DC test cases with Synchronous and Asynchronous EN-DC
	Ericsson


7.12.3.3
Applicability rules [NR_newRAT-Perf]

Applicability for BWP switching

R4-1815155
Applicability for single CC BWP switching delay tests





38.133
  CR-  rev  Cat: A (Rel-15) v15.3.0





Source: Huawei, HiSilicon

Abstract: 

In current BWP switch delay test cases, both interrutpion and delay requirements are verified with mulitiple NR CCs configuration.

-
PCell, PSCell and SCell in EN-DC;

-
PCell and SCell in SA.

No test case or test principle is specified for only single NR CC configured case.

Summary of changes:
-
If only PCell and PSCell are defined for EN-DC BWP switching delay test cases, the interruptions on PCell and the BWP switching delay on PSCell need to be verified according to the corresponding tests defined in A.4.5.6 and A.5.5.6.

-
If only PCell is defined for NR standalone BWP switching delay test cases, only BWP switching delay on PCell needs to be verified according to the corresponding tests defined in A.6.5.6 and A.7.5.6.
(38.133 draft CR)
Discussion: 

Mediatek: Agreement that no new tests are added for single CC. For RRC based test case there is only single CC. Only test delay in RRC based test case. 
Huawei: UE need to pass only DCI or RRC based test.

Qualcomm: Why there is no test for single CC.
Huawei: Applicability rule is needed for single CC. The other issue is between DCI and RRC based tests.

Qualcomm: Separate test with single CC is needed.

Meditek: DCI based test is needed

Intel: agree with Mediatek

Huawei: Fine to have test with single CC if all companies are ok.
Intel: RRC based test will also be defined.

Nokia: 

Decision: 

The document is recommended to be noted. 

Agreements:

· Both RRC based and DCI based test cases with single NR CC in SA shall be defined where only BWP switching delay shall be tested.  
· RRC based test cases with single NR CC in EN-DC shall be defined where BWP switching delay shall be tested.  
· The applicability rule according to which whether the UE has to pass one or both type of tests shall be defined. Details are FFS.

Applicability rule for SSB configurations
R4-1815733
Applicability Rules for RRM Test Cases with different SSB configurations





38.133
  CR-  rev  Cat: B (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

This CR specifies applicability rules for RRM test cases with different SSB.
To define applicability rules for RRM test cases defined with different SSB parameters (e.g. SSB SCS, number of SSBs, SSB period etc) to verify the same requirements

Summary of changes:
Applicability rules are defined for:

-
EN-DC RRM test cases which are defined with different SSB configurations to verify the same requirements.

-
SA RRM test cases which are defined with different SSB configurations to verify the same requirements.

(38.133 draft CR)
Discussion: 

Huawei: There are no tests with different SSB configurations, The rule is not needed. 
Decision: 

The document is recommended to be noted.


Applicaiblity rule for channel bandwidths
R4-1815734
Applicability Rules for RRM Test Cases with Different Channel Bandwidths





38.133
  CR-  rev  Cat: B (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

This CR specifies applicability rules for single carrier RRM test Cases with Different Channel Bandwidths.
To define applicability rules for RRM test cases defined with different channel BWs to verify the same requirements

Summary of changes:
-
Applicability rules are defined for single carrier RRM test cases which are defined with different channel BW combinations to verify the same requirements.

(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be noted.


R4-1815735
Applicability Rules for RRM DC/CA Test Cases with Different Channel Bandwidth Combinations





38.133
  CR-  rev  Cat: B (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

This CR specifies applicability rules for RRM CA/DC test Cases with Different Channel Bandwidth Combinations.
To define applicability rules for RRM test cases defined with different channel BW combinations to verify the same requirements

Summary of changes:
Applicability rules are defined for:

-
EN-DC RRM test cases which are defined with different channel BW combinations to verify the same requirements.
-
SA RRM test cases which are defined with different channel BW combinations to verify the same requirements.

(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be noted.


Applicability rule for duplex modes
R4-1815736
Applicability Rules for RRM test cases with Different Duplex Modes





38.133
  CR-  rev  Cat: B (Rel-15) v15.3.0





Source: Ericsson

Abstract: 

This CR specifies applicability rules for RRM CA/DC test Cases with Different Duplex Modes. To define applicability rules for RRM test cases defined with different duplex modes or their combinations to verify the same requirements

Summary of changes:
Applicability rules are defined for:

-
Single carrier RRM test cases which are defined with different duplex modes or their combinations to verify the same requirements.

-
EN-DC RRM test cases which are defined with different duplex modes or their combinations to verify the same requirements.
SA RRM test cases which are defined with different duplex modes or their combinations to verify the same requirements.
(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be noted.


Applicaiblity rule for sync and async
R4-1815737
Applicability Rules for RRM EN-DC test cases with Synchronous and Asynchronous EN-DC





38.133
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Source: Ericsson

Abstract: 

This CR specifies applicability rules for RRM DC test Cases with Synchronous and Asynchronous DC.
To define applicability rules for RRM test cases defined under both Synchronous and Asynchronous EN-DC to verify the same requirements

Summary of changes:
Applicability rules are defined for EN-DC RRM test cases which are defined under both Synchronous and Asynchronous EN-DC operations to verify the same requirements.

(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be noted.

Maintenance
R4-1815543
DraftCR on correcting applicability rules for RRM test cases in TS38.133





38.133
  CR-  rev  Cat: F (Rel-15) v15.3.0





Source: Huawei, HiSilicon

Abstract: 

The applicability rules for RRM test cases with different CC configurations was introduced into TS38.133. 

Summary of changes:
1.Correct the titles of each sub-section for test cases with different CC configurations, and differentiate EN-DC and NR standalone in order to align with the whole structure.

2. Add the section numbers for EN-DC test cases in section A.3.X.1.

3. Add the section numbers for NR standalone test cases in section A.3.X.1.

(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be noted.


6 Agenda Item: 7.12.3.4 (RMC/OCNG)

	AI
	Tdoc
	Type
	Title
	Source

	7.12.3.4
	R4-1814865
	draftCR
	CR on RMC for RLM (section A.3.8)
	MediaTek inc.

	7.12.3.4
	R4-1815248
	other
	TDD configuration for RRM performance requirements
	Ericsson

	7.12.3.4
	R4-1815249
	draftCR
	Introduction of TDD configuration for EN-DC RRM tests
	Ericsson

	7.12.3.4
	R4-1815544
	draftCR
	DraftCR on correcting RMSI CORESET configurations in TS38.133
	Huawei, HiSilicon

	7.12.3.4
	R4-1815545
	draftCR
	DraftCR on correcting SSB Configurations in TS38.133
	Huawei, HiSilicon

	7.12.3.4
	R4-1815847
	draftCR
	Draft CR on Antenna configuration for NR FR2 RRM testing
	Rohde & Schwarz


7.12.3.4
Common parameters for RMC/OCNG [NR_newRAT-Perf]

RMC 
RMC for RLM
R4-1814865
CR on RMC for RLM (section A.3.8)





38.133
  CR-  rev  Cat: F (Rel-15) v15.3.0





Source: MediaTek inc.

Abstract: 

To add RMC configurations for RLM test cases

Summary of changes:
1.
Update PRACH configuration table;
(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be revised.


TDD configurations
R4-1815248
TDD configuration for RRM performance requirements






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This contribution discusses the TDD configuration used for EN-DC RRM test.
Proposal: RAN4 specify the following NR TDD slot pattern for RRM tests. 

	Parameter
	Unit
	Value

	Reference channel
	
	TDDConf.1.1
	TDDConf.2.1
	TDDConf.3.1

	referenceSubcarrierSpacing
	kHz
	15
	30
	120

	TDD UL/DL pattern 1 Note 2
	
	‘DSUU’

S=’9DL:3GP:2UL’
	‘3D1S4U’

S=’4DL:6GP:4UL’
	‘DDDSU’

S=’9DL:3GP:2UL’

	
dl-UL-TransmissionPeriodicity
	ms
	4
	4
	0.625

	
nrofDownlinkSlots
	
	1
	3
	3

	
nrofDownlinkSymbols
	
	9
	4
	9

	
nrofUplinkSlot
	
	2
	4
	1

	
nrofUplinkSymbols
	
	2
	4
	2

	TDD UL/DL pattern 2 Note 2
	
	‘D’
	‘DD’
	Not configured

	
dl-UL-TransmissionPeriodicity
	ms
	1
	1
	Not configured

	
nrofDownlinkSlots
	
	1
	2
	Not configured

	
nrofDownlinkSymbols
	
	0
	0
	Not configured

	
nrofUplinkSlot
	
	0
	0
	Not configured

	
nrofUplinkSymbols
	
	0
	0
	Not configured


Discussion: 

Decision: 

The document is recommended to be noted.



R4-1815249
Introduction of TDD configuration for EN-DC RRM tests
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Source: Ericsson

Abstract: 

This CR introduces the TDD configuration used for EN-DC RRM test.
NR TDD configuration used for EN-DC RRM tests is not specified. 

Summary of changes:
1)
Add NR TDD UL/DL configuration tables 

2)
Clarified the PDSCH scheduling location in time domain and frequency domain. 

3)
Clarified the PRB location for RMC and CORESET for RMC.

(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be endorsed.


7 Agenda Item: 7.12.3.5 (Common configuration)

	AI
	Tdoc
	Type
	Title
	Source

	7.12.3.5
	R4-1814792
	draftCR
	CR on TS38.133 BWP configuration (section A.3.9)
	MediaTek inc.

	7.12.3.5
	R4-1814904
	draftCR
	CR on Clarification in RMSI RMC (Section A.3.1.2)
	MediaTek inc., Ericsson

	7.12.3.5
	R4-1815132
	draftCR
	Section A.3 maintenance CR (section A.3)
	Huawei, HiSilicon


7.12.3.5
Other common configurations including PRACH/CSI-RS/BWP [NR_newRAT-Perf]

RMSI configurations 
R4-1815544
DraftCR on correcting RMSI CORESET configurations in TS38.133
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Source: Huawei, HiSilicon

Abstract: 

The parameters SSB periodicity and transmited SSB index have been included in SSB configurations, which should not be duplicated defined in RMSI CORESET configurations.

Summary of changes:
1.Remove the parameters “SSB periodicity” and “Index of transmited SSB within an SS-Burst” from RMSI CORESET configurations.

(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be endorsed.


R4-1814904
CR on Clarification in RMSI RMC (Section A.3.1.2)





38.133
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Source: MediaTek inc., Ericsson

Abstract: 

It is confusing in current spec because configuration of PDCCH monitoring occasions for RMSI CORESET is from index 4 in Table 13-11 of TS38.213, but parameters

•
Allocated resource blocks for RMSI CORESET

•
SSB and RMSI CORESET multiplexing configuration

•
Offset between SSB and RMSI CORESET

•
Duration of RMSI CORESET

are from index 0 Table 13-1, Table 13-6 and Table 13-8 of TS38.213 for different cases. 

Summary of changes:
Clarify the parameters are from different Tables in TS38.213
(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be endorsed.


BWP configurations
R4-1814792
CR on TS38.133 BWP configuration(section A.3.9)





38.133
  CR-  rev  Cat: F (Rel-15) v15.3.0





Source: MediaTek inc.

Abstract: 

To add and update the typical BWP configurations for RRM test cases in the common part of the TS 38.133.

Summary of changes:
1.
Update BWP configuration table;

2.
Add initial DL BWP configuration for BWP switch test case;

3.
Add dedicated DL BWP configuration for BWP switch test case;

4.
Add initial and dedicated UL BWP configuration for TDD test cases in which UL BWP should change together with DL BWP to keep the same center frequency.
(38.133 draft CR)
Discussion: 

Qualcomm: BWP should follow channel BW.
Decision: 

The document is recommended to be revised.


SSB configurations
R4-1815545
DraftCR on correcting SSB Configurations in TS38.133





38.133
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Source: Huawei, HiSilicon

Abstract: 

The parameters SSB periodicity and transmited SSB index have been included in SSB configurations, which should not be duplicated defined in RMSI CORESET configurations.

Summary of changes:
1.Change “Symbol numbers of symbols containing SSBs” to “Symbol indexes containing SSBs” for SSB configurations.

2. Change “RB numbers containing SSBs within channel BW” to “RB indexes containing SSBs within channel BW” for SSB configurations

(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be noted.


R4-1815730
Correction to SSB Configurations for RRM Test Cases
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Source: Ericsson

Abstract: 

This CR updates the SSB configurations with SSB index for RRM test cases.
SSB index is not defined and SSB location is fixed in the SSB patterns

Summary of changes:
The SSB index in all SSB patterns start from SSB index = 1. In case of SSB patterns with 2 SSBs, SSB index 1 and 2 are used. The corresponding SSB symbols are also updated.

Slot number of slots containing SSBs are also added. 

The SSB location is made flexible and can be configured any where within the cell bandwidth provided its location in the frequency domain is according to the allowed synchronization raster defined in TS 38.104.

(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be revised.


SMTC configurations
R4-1815731
Correction to SMTC Configurations for RRM Test Cases
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Source: Ericsson

Abstract: 

This CR corrects parameters for SMTC configurations used in RRM test cases
SMTC configuration contains SMTC parameters not SSB

Summary of changes:
It is corrected in each SMTC pattern that parameters are SMTC parameters not SSB.

(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be endorsed.


DRX configurations
R4-1815732
DRX Configurations for RRM Test Cases
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Source: Ericsson

Abstract: 

This CR defines DRX configurations for RRM test cases.
DRX is used in several RRM tests but the parameters are repeated in each test. There is lot of redanduncy in terms of DRX parameters in RRM tests with DRX.

Summary of changes:
Two sets of DRX configuration parameters for DRX cycle 40 ms and 640 ms and time alignment timer (TAT) of 500 ms are defined in terms of generic manner.

These DRX sets (DRX.1 and DRX.2) can be referenced in RRM test cases where the DRX is used. 

More DRX configurations if needed can be added later.

(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be revised.


TCI states for RRM test cases
R4-1815922
TCI states for RRM test cases






  CR-  rev  Cat:  () v





Source: Qualcomm Incorporated

Abstract: 

Proposal 1: RRM test cases should specify TCI states.

Proposal 2: Define one CSI-RS resource QCL’ed to each SSB. 

Proposal 3: Define TCI states and NZP-CSI resources as defined in Table 2‑1 and Table 2‑2.

Proposal 4: Set K0=0 for RRM tests.

Discussion: 

Decision: 

The document is recommended to be noted.
Agreements:

TCI states for RRM tests shall be specified in the test cases.
Section A.3.X shall contain TCI state configurations.



Antenna configurations 
R4-1815847
Draft CR on Antenna configuration for NR FR2 RRM testing
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Source: Rohde & Schwarz

Abstract: 

At RAN4#88bis the DL antenna configuration for NR RRM FR2 testing was briefly discussed online. An agreement was captured in the chair notes as follows:

Agreement: Add the clarification note in general section for test case about the meaning of the antenna configuration including transmitter antenna numbers and receiver antenna numbers for FR2

This CR intends to introduce this clarification note. 

Summary of changes:
-
A new section “Antenna configurations for FR2 added”.

-
Clarificationon DL antenna configuration 2x2 added.
Discussion: 

Decision: 

The document is recommended to be revised.



Maintenance CR
R4-1815132
Section A.3 maintenance CR (section A.3)
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Source: Huawei, HiSilicon

Abstract: 

Maintenance work.

(38.133 draft CR)
Discussion: 

Decision: 

The document is recommended to be revised.
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