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1 Test case list\ test principle
1.1 Contributions list
	Agenda
	Tdoc number
	Type
	Title
	Source

	5.3.3
	R4-1809182 
	Discussion
	NR RRM Test Scenarios
	Qualcomm Technologies Inc

	5.3.3.1
	R4-1808715
	Discussion
	Discussion on RRM OTA testing
	Ericsson

	5.3.3.1
	R4-1808716
	Approval
	Test case list for NR
	Ericsson

	5.3.3.1
	R4-1808717
	Discussion
	RRM testing considerations and phasing for NR
	Ericsson

	5.3.3.1
	R4-1808770
	Discussion
	General principle for NR RRM test cases
	NTT DOCOMO, INC.

	5.3.3.1
	R4-1809021
	Discussion
	General discussion on RRM performance
	Huawei, HiSilicon

	5.3.3.1
	R4-1809085
	Discussion
	RRM test case list discussion
	Nokia, Nokia Shanghai Bell


1.2 Open issues
1.2.1 Work plan

· Proposal summary

	Companies
	Proposals

	Ericsson
	R4-1808717

Proposal 5: The following workplan is adopted

RAN4 1807AH

•
Agree FR1 NSA phase 1 test case list

•
Agree FR1 SA phase 1 test case list

•
Agree FR1 NSA phase 1 test case list

•
Agree FR1 SA phase 1 test case list

RAN4 #88

•
Agree FR1 NSA phase 2 test case list

•
Agree FR1 SA phase 2 test case list

•
Agree FR1 NSA phase 2 test case list

•
Agree FR1 SA phase 2test case list

•
Review initial phase 1 test case drafts
RAN4#88bis

•
Agree phase 1 test case CRs

•
Review initial phase 2 test case drafts
RAN4#89

•
Agree phase 2 test case CRs

•
Discuss testing for late drop features
RAN4#90

•
Agree late drop test case list


· Open issues:

Work plan for R15 test cases (may be discussed after test principles)
RAN4 1807AH

•
Agree FR1 NSA phase 1 test case list

•
Agree FR1 SA phase 1 test case list

•
Agree FR2 NSA phase 1 test case list

•
Agree FR2 SA phase 1 test case list

RAN4 #88

•
Agree FR1 NSA phase 2 test case list

•
Agree FR1 SA phase 2 test case list

•
Agree FR2 NSA phase 2 test case list

•
Agree FR2 SA phase 2 test case list

•
Review initial phase 1 test case drafts
RAN4#88bis

•
Agree phase 1 test case CRs

•
Review initial phase 2 test case drafts
RAN4#89

•
Agree phase 2 test case CRs

•
Discuss testing for late drop features
RAN4#90

•
Agree late drop test case list
· Discussion:

· Agreement:

1.2.2 Test principle 
· Proposal summary

	Companies
	Proposals

	Ericsson
	R4-1808715

Proposal 1: OTA tests are developed for 

•
FR2 SA operation

•
FR1+FR2 SA CA operation

•
NSA LTE + FR2 operation

•
NSA LTE + FR1 + FR2 operation (subject to discussion on number of cells)

Proposal 2: For release 15 RRM tests, the focus should be on verifying RRM core requirements rather than antenna performance

Observation 1: The OTA test environment is necessarily simpler than the conducted test environment especially in terms of number of emulated cells.

Observation 2: Nominal SS-RSRP at the UE receiver, and nominal SS-RSRP difference at the UE receiver when signals arrive from a different AoA are in general unknown in OTA tests

Observation 3: SINR at the UE receiver is in general unknown in OTA tests when interference arrives from a different AoA than the serving cell.

Proposal 3: RAN4 needs to discuss the role of UE antenna gain and beam sweeping in determining test requirements.

	Ericsson
	R4-1808717

Proposal 1 : RAN4 starts to develop RRM tests for NSA and SA operation including FR1, FR2 and FR1+FR2

Proposal 2: For each planned test, RAN4 identifies at least the following NR parameters

›
Phase: I or II

›
Configuration: SA or NSA or both

›
Type of tests e.g. delay, accuracy etc.

›
Radio conditions: AWGN or fading

›
Number of cells: one or more 

›
Subcarrier spacing (e.g. for SSB, PDSCH,&PDCCH)

›
Bandwidth

›
DRX and non-DRX

›
Direction of arrival of signals (any OTA test).

›
SSB periodicity e.g. 20 ms

›
Number of beams: Lmax =4 (sub-3), Lmax = 8 (3-6 GHz), Lmax = 64 (mmwave)

›
FR: FR1, FR2 or both

Proposal 3: Tests covering NR functionality are included in 38.133, including EN-DC

Proposal 4: OTA tests are developed for 

•
FR2 SA operation

•
FR1+FR2 SA CA operation

•
NSA LTE + FR2 operation

•
NSA LTE + FR1 + FR2 operation (subject to discussion on number of cells)

	NTT DOCOMO, INC.
	R4-1808770
Proposal 2:

At least following parameters and cases needed to be considered to define each test case:

-
Subcarrier spacing


In general, all of subcarrier spacing should be included for each test cases.

-
The number of SSBs to be measured


Following parameters would also be affected.


SMTC


the number of RLM-RSs

-
Collision cases between SMTC, measurement gap and RLM


The requirements when gap sharing factor are configured would also be tested.

	Qualcomm Technologies Incorporated
	R4-1809181

Proposal 1: Define the test scenarios agnostic of CC BW and SCS. 

Proposal 2: Define test scenarios with a scaling factor for number of carriers in CA. 

Proposal 3: Define the test scenarios such that the same scenario is easily adaptable to both EN-DC and NSA mode. 

Proposal 4:  RRM testing for NR in EN-DC should not involve any performance testing for E-UTRA. 

Proposal 5: Multiple tests where the only difference is number of carriers in LTE should not be defined. 

Proposal 6: Requirements for FR1 and FR2 should tested in separate test cases.

	Qualcomm Technologies Incorporated
	R4-1809182

Proposal 1: For scenarios where SCS1 imposes a more stringent set of requirements on the UE than SCS2, test case should only be defined for SCS1. 

Proposal 2: Coverage of SCS should be done across requirements rather than testing for every SCS for each requirement.  

Proposal 3: Coverage for TDD and FDD should be across requirements rather than testing for each requirement for both FDD and TDD. In cases where requirements are different for TDD and FDD, RAN4 to prioritize defining test cases for TDD.  

Proposal 4: Divide the test scenario definition into 3 sets, from highest to lowest priority with appropriate timelines to finishing defining test cases for each set.


· Open issues:

The scope of R15 RRM test cases work load

Option 1:

· develop RRM tests for NSA and SA operation including FR1, FR2 and FR1+FR2

· the focus should be on verifying RRM core requirements rather than antenna performance

· Discussion:

E: OTA tests will be focused on FR2. We some how cannot avoid the antenna part.
R&S: remind the group , does not have calibration, focus on FR2 for OTA tests.
The scope of the OTA tests

Option 1: OTA tests are developed for 

· FR2 SA operation

· FR1+FR2 SA CA operation

· NSA LTE + FR2 operation

· NSA LTE + FR1 + FR2 operation (subject to discussion on number of cells)

· Handovers and other relevant cases(may need further analysis case by case)

Option 2: OTA tests are developed for

· Only FR2 operation

· Preclude LTE in EN-DC and FR1 operation for FR1 + FR2 CA cases in OTA tests

Qualcomm: where does FR1-FR2 handover fit in?

E: handover cases may need further analysis case by case.

EN-DC tests
Option 1: joint tests are defined both for LTE and NR in EN_DC test cases (Ericsson).

Option 2: do not define LTE part in EN-DC tests (Qualcomm).

· Discussion:

Qualcomm: agree on some high level parameters to save works.
E: suggest to have some kind of SNR for FR2. Better to have the same configurations between (FR1 and FR2) / (LTE and NR).

Priorities
Whether to start working on the FR2 test cases in Q3 2018?

Option 1: yes, initial works should be starting in Q3 2018 for FR2 since it’s equally important (Verizon, Ericsson, Qualcomm, AT&T, Nokia). 
Option 2: defer FR2 test cases to Q4 2018

Phasing the test case plan or not? How?

Option 1: phasing the RRM test cases according to phases with priority rules. (Ericsson)

· Phase 1 is for …

· Phase 2 is for …

· Late drop test cases

Option 2: Divide the test scenario definition into 3 sets according to system level impact, from highest to lowest priority with appropriate timelines to finishing defining test cases for each set (Qualcomm).

· Discussion:

Agreements:
Works for RRM test cases should start in Q3 2018 for FR1 and FR2.

RMC and OCNG

Option 1: discuss RMC and OCNG for RRM test cases in this meeting. (Ericsson, Huawei)
· Discussion:

Other principles for tests

· Applicability related

· Option 1:
· Coverage of SCS should be done across requirements rather than testing for every SCS for each requirement.  

· Coverage for TDD and FDD should be across requirements rather than testing for each requirement for both FDD and TDD. In cases where requirements are different for TDD and FDD, RAN4 to prioritize defining test cases for TDD.  

Intel: do we need to define all the SCS but UE only needs to pass one of them.

Qualcomm: yes, with certain rules, UE needs only to pass one of them.

Ericsson: support this idea. Rules are also equally important.

R&S: have doubts on such. RAN5 needs to figure out everything for RAN4.


Ericsson: understand the difficulties.


Qualcomm: we still think we should down select among SCS/BW.
Huawei: clarify: one feasible way is to define certain rules for RAN5.

E: rules are guidance for RAN5, I don’t see the problem.


Huawei: yes, we are kind of helping.


R&S: when it comes to test vendors, implementation work is tremendous. We hope RAN4 can some how narrow down.

SS: try to understand the rules. Support the thinking of reducing the effort by using the stringent SCS.

Qualcomm: concrete number is needed now. SSB periodicity = 20ms

LGE: suggest SSB period a smaller one.


Ericsson has concern on such.

Define test cases configurations for initial works,

· Parameters of SCS for both SSB and PDCCH/PDSCH are 15k for sub-3GHz, 30k for sub-6GHz and 120k for FR2 providing the UE supports such capability
· The same numerology is used by PDCCH/PDSCH and SSB at the same time in the same test

· Exceptions are not precluded
· How to choose the testing SCS for test cases in the event that we agree on the SCS applicability.
· Option 1: select SCS imposing the more stringent requirements (Qualcomm)

· Option 2: other methods

· Work share & responsibility

· Option 1: Share the work load of RRM test case work among interested companies in a similar manner as done for 38.133 drafting according to Chairman Guidance (Nokia, Huawei).
· Demonstration of the test cases
· Option 1: all test cases including EN-DC tests are captured in the TS38.133.

· Discussion:
· Agreement:

1.2.3 Test case list
· Proposal summary

	Companies
	Proposals

	Ericsson
	R4-1808716

46 test cases are listed in the paper.

	NTT DOCOMO, INC.
	R4-1808770
Proposal 1: 

Test cases for NR RRM in Table 1 should be defined at least, including following new test cases from LTE.

-
Link recovery procedures for beam management

-
L1-RSRP measurements

-
Monitoring of Multiple SSBs

-
SFTD measurement before PSCell configured.


Both interruption-based and gap-based solution are needed.

	Huawei
	R4-1809021

-
Test cases for idle state (SA)

-
Test cases for handover

-
Test cases for Re-establishment (for SA)

-
Test cases for Random access

-
Test cases for transmit timing

-
Test cases for RLM

-
Test cases for interruption

-
Test cases for Scell activation and deactivation

-
Test cases for UR carrier RRC reconfiguration

-
Test case for measurements procedure

	Nokia, Nokia Shanghai Bell
	R4-1809085

Proposal 1: Use LTE RRM test cases as baseline for NR RRM test cases at least for FR1.

Proposal 2: Based on the NR RRM test cases for FR1 define additional RRM test cases for FR2 where necessary.

Proposal 3: Share the work load of RRM test case work among interested companies in a similar manner as done for 38.133 drafting.


· Open issues:
At a starting point, we discuss based on the proposed table in [R4-1808716] (Ericsson) and allocate the work load to interested companies.
Phase I:

· EN-DC/SA cell search and L1 meas period (Huawei)

· EN-DC Timing accuracy and adjustment (QC)
· Qualcomm strive to provide test cases also for SA(QC)

· EN-DC TA accuracy(Intel)
· Intel also does SA TA accuracy(Intel)

· EN-DC SSB RLM for PSCell IS and OOS (Mediatek)
· SA SSB RLM for PCell IS and OOS(Mediatek)
· Random access(Samsung)
· Intra-freq RSRP accuracy for FR1 and FR2 (Ericsson)
· EN-DC SCell activation/deact delay (Nokia)
· EN-DC/SA CSI RLM for PSCell or PCell (Nokia)

· EN-DC interruptions due to DRX transition or deactivated SCell operations(CATT)

Principles: companies are to somehow align the demonstration.
CMCC: appreciate when Ericsson and Intel are to provide more test cases as possible.

· EN-DC SFTD delay

· \SA SFTD delay and interruption
· E-UTRA NR inter-freq and Inter-RAT measurement

· EN-DC/SA NR inter-frequency meas

· Inter-freq RSRP accuracy for FR1 and FR2

· EN-DC MTTD

· NR CA MTTD
· Discussion:

QC: start with examples before we actually divide the work.

E: limited time.

Phase II and beyond:

SA interruptions due to NR CA

SA intra-freq meas
SA Inter-freq meas

SA inter-RAT meas

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

Handovers

Re-establishment

Release with redirection

Beam management

SFTD accuracy

Intra-freq RSRQ accuracy for FR1 and FR2

Inter-freq RSRQ accuracy for FR1 and FR2

E-utran RSRP and RSRQ relative accuracies

BWP switching interruptions on other serving cells

Allocate phase II and beyond work load to interested companies before …..
· Discussion:

Test parameters to be defined (focusing on generic requirements)

for each planned test, RAN4 identifies at least the following NR parameters

›
Configuration: SA or NSA or both

›
Type of tests e.g. delay, accuracy etc.

›
Radio conditions: AWGN or fading

›
Number of cells: one or more 

›
Subcarrier spacing (e.g. for SSB, PDSCH,&PDCCH)

›
Bandwidth

›
DRX and non-DRX

›
Direction of arrival of signals (any OTA test).

›
SSB periodicity e.g. 20 ms

›
Number of beams: Lmax =4 (sub-3), Lmax = 8 (3-6 GHz), Lmax = 64 (mmwave)

›
FR: FR1, FR2 or both
· Discussion:

· Agreement:

2 RMC
2.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	5.3.3.2
	R4-1808800
	Discussion


	Discussion on RMC for RRM performance
	Ericsson



	5.3.3.2
	R4-1808802
	Others
	Way forward on RRM test configurations
	Ericsson



	5.3.3.2
	R4-1809059
	Discussion
	Discussion on PDCCH Reference Measurement Channel in FR1
	Huawei, HiSilicon

	5.3.3.2
	R4-1809060
	draftCR


	CR on TS38.133 for PDCCH Reference Measurement Channel in FR1
	Huawei, HiSilicon

	5.3.3.2
	R4-1809074
	draftCR


	CR on TS38.133 for PDSCH Reference Measurement Channel in FR1
	Huawei, HiSilicon

	5.3.3.2
	R4-1808801
	Discussion
	Downlink power allocation for RRM performance
	Ericsson


2.2 Open issues
2.2.1 RMC configuration
· Proposal summary

	Companies
	Proposals

	Ericsson
	R4-1808800
Proposal 1: Schedule SS/BPCH blocks every 20ms for the baseline RMC configuration.

Proposal 2: SS/PBCH blocks are transmitted within the active bandwidth part. 

Proposal 3: SS/PBCH blocks and PDCCH/PDSCH do not overlap in frequency domain. 

Proposal 4: PDCCH/PDSCH is not scheduled during the SMTC window. 

Proposal 5: PRB#0 of SS/PBCH is set to nPRB=0 in the active bandwidth part. 

Proposal 6: All the common search spaces (paging, SI, RAR, etc.) are configured with the RMSI CORESET.

Proposal 7: Apply SS/PBCH and RMSI CORESET multiplexing pattern 1 for both FR1 and FR2.

Proposal 8: RMSI CORESET starts at the same PRB as SS/PBCH, i.e., RB offset 0 in pdcch-ConfigSIB1.

Proposal 9: Set DDSUU for TDD UL/DL configuration every 5ms for SCS=15kHz. For higher SCS, scale the number of DL/UL slots accordingly. DL/UL ratio in the flexible slot ‘S’ is FFS.

Proposal 10: RAN4 specifies 4 RMC configurations: 

SCS=15kHz with 10MHz for FDD (below 3GHz in FR1) and 4 SS/PBCH blocks within SS burst,

SCS=15kHz with 10MHz for TDD (below 3GHz in FR1) and 4 SS/PBCH blocks within SS burst,

SCS=30kHz with 20MHz for TDD (above 3GHz in FR1) and 4 SS/PBCH blocks within SS burst, and 

SCS=120kHz with 100MHz for TDD (FR2) and 16 SS/PBCH blocks within SS burst.

Proposal 11: RAN4 configures PDCCH/PDSCH scheduling for RMC as follows:

Use the same subcarrier spacing as SS/PBCH block, 

Allocate 24PRB for PDSCH as same as LTE, and 

Set PDSCH MCS to 1/3 QPSK. 



	Huawei, HiSilicon
	R4-1807302
Proposal 1: For FR1, the test settings on PDCCH transmission in Table 1 are suggested to be defined as PDCCH reference measurement channels.

Table 1: Configurations of PDCCH reference measurement channels

Parameters

Values

Channel bandwidth (
[image: image1.wmf]CORESET

RB

N

) + Subcarrier spacing

-
20MHz (48RBs) + 30kHz

-
10MHz (48RBs) + 15kHz

-
40MHz (96RBs) + 30kHz

Number of Tx/Rx antennas
1Tx2R

Control region OFDM symbols (CFI)

2 symbols

DCI Format

1-0

Aggregation level
8CCE
DMRS precoder granularity

6

REG bundle size

6

Mapping from REG to CCE

Distributed



	Huawei, HiSilicon
	R4-1809074

· PDSCH

· FDD

PDSCH Reference Measurement Channels for 15kHz SCS

Parameter

Unit

Value

Reference channel

R.1.1 FDD

R.1.2 FDD

…
Channel bandwidth

MHz

10

Number of transmitter antennas

1
Allocated resource blocks (Note 3)

24
Allocated slots per Radio Frame

10

Modulation

QPSK

Target Coding Rate

1/3

CFI

2

xOverhead

0

Information Bit Payload

  For slots without SSB

Bits

1728

  For slot with SSB

Bits

1209

Number of Code Blocks per slot

1

Binary Channel Bits Per slot

  For slots without SSB

Bits

5184

  For slot with SSB

Bits

3628

Max. Throughput averaged over 1 frame with SSB

kbps

1676.1

Max. Throughput averaged over 1 frame without SSB

kbps

1728

Note 1:
only one SSB is transmitted within each SMTC window.

Note 2:
If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in 3GPP TS 38.213.

Note 3:
Allocation is located in the middle of bandwidth.
PDSCH Reference Measurement Channels for 30kHz SCS
Parameter

Unit

Value

Reference channel

R.2.1 FDD

R.2.2 FDD

…
Channel bandwidth

MHz

20

40

Number of transmitter antennas

1
1

Allocated resource blocks (Note 3)

24
48

Allocated slots per Radio Frame

10

10

Modulation

QPSK

QPSK

Target Coding Rate

1/3

1/3

CFI

2

2

xOverhead

0

0

Information Bit Payload

  For slots without SSB

Bits

1728

3456

  For slot with SSB

Bits

1209

2592

Number of Code Blocks per slot

1

1

Binary Channel Bits Per slot

  For slots without SSB

Bits

5184

10368

  For slot with SSB

Bits

3628

7776

Max. Throughput averaged over 1 frame with SSB

kbps

3352.2

6739.2

Max. Throughput averaged over 1 frame without SSB

kbps

3456

6912

Note 1:
only one SSB is transmitted within each SMTC window.

Note 2:
If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in 3GPP TS 38.213.

Note 3:
Allocation is located in the middle of bandwidth.



· Open issues: 
The parameters shall be discussed for RMC based on R4-1808800 (Ericsson):
-SSB scheduling periodicity

20 ms for FR1 and FR2
· Scheduling restriction between SSB and PDCCH/PDSCH

· For RMC, PDCCH/PDSCH is not transmitted inside the SMTC window in time domain

-RB numbers for SSB and PDSCH
-SSB SCS and PDCCH/PDSCH SCS

Option 1: Use the same subcarrier spacing as SS/PBCH block
-Number of SSB 
Option 1: 1 SSB in SF0 for FR1
Option 2: may have multiple SSBs --SCS agnostic
Agreements: 1 SSB per cell for FR1, for FR2 it is [up to 2] for each different AoA.
-SCS and bandwidth combination

Option 1: specify 4 combinations: 15khz SCS/10MHz BW FDD, 15khz SCS/10mhz BW TDD, 30kHz SCS/20MHz BW, and 120kHz SCS/100MHz BW (Ericsson)
Option 2: specify for FR1: 30k/20m, 15k/10m, 30khz SCS/40mhz BW (Huawei)
Agreements: specify RMC with the configurations of 15khz SCS/10mhz BW FDD and TDD, 30khz SCS/40MHz BW, and 120kHz SCS/100MHz BW, 

· TDD slot configurations
15k opt.1: DDSUU ()

30k opt.1: DDDDDSUUUU () opt.2: DDDSU ()

60k opt.1: 

120k opt.1: 23D1S16U ()

……
· Discussion:

· Agreement:

2.2.2 Power allocation

· Proposal summary

	Companies
	Proposals

	Ericsson
	R4-1808801

Proposal 1: RAN4 will specify the DL power allocation as follow:

•
EPRE of PBCH DMRS, PDCCH DMRS, PDSCH DMRS, OCNG DMRS, PSS, and NZP-CSI-RS are set relative to SSS EPRE

•
EPRE of physical channels (PBCH, PDCCH, PDSCH, OCNG) are set relative to the EPRE of associated DMRS (e.g., PDSCH to PDSCH DMRS)

Proposal 2: OCNG relative power level of the i-th virtual UE is defined as γi = PDSCHi EPRE / OCNG EPRE.


· Open issues:

RAN4 will specify the DL power allocation as follow:

•
EPRE of PBCH DMRS, PDCCH DMRS, PDSCH DMRS, OCNG DMRS, PSS, and NZP-CSI-RS are set relative to SSS EPRE

•
EPRE of physical channels (PBCH, PDCCH, PDSCH, OCNG) are set relative to the EPRE of associated DMRS (e.g., PDSCH to PDSCH DMRS)

· Discussion:

· Agreement:

3 OCNG
3.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	5.3.3.2
	R4-1809038
	discussion
	OCNG and patterns
	Huawei, HiSilicon

	5.3.3.2
	R4-1809039
	draftCR
	Adding OCNG and patterns for RRM test cases
	Huawei, HiSilicon

	5.3.3.2
	R4-1809138
	other
	Analysis of SS-OCNG Patterns for NR Cells in RRM Tests
	Ericsson

	5.3.3.2
	R4-1809139
	draftCR
	SS-OCNG Patterns for RRM Tests
	Ericsson

	
	
	
	
	


3.2 Open issues
· Proposal summary

	Companies
	Proposals

	Huawei
	R4-1809038
Parameters
Typical value

Notes
Duplex mode

TDD, FDD

NR supports both FDD and TDD
Slot configurations for TDD

DDDSU

We may need to further discuss about the specific slot/symbol configurations for TDD OCNG patterns

OCNG frequency allocation
Edge wise allocation, e.g., #0-12, #37-50 PRB for 20MHz/30KHz

50% central PRBs are used by the test UE and the remaining resource are used for OCNG

Frequency range

FR1
The baseline assumption is that,

FR1: conducted

FR2: OTA
Sub-carrier spacing

30KHz

MBSFN
N/A


	Ericsson
	R4-1809138

The following 8 different SS-OCNG patterns for NR cells used in RRM test cases are provided to cover all RRM test scenarios:

-
SOP.1 FDD FR1: One pattern for FDD for 15 KHz SS-SCS without RMC for sub-3 GHz bands,

-
SOP.2 FDD FR1: One pattern for FDD for 15 KHz SS-SCS with RMC for sub-3 GHz bands,

-
SOP.1 TDD FR1: One pattern for TDD for 15 KHz SS-SCS without RMC for sub-3 GHz bands,

-
SOP.2 TDD FR1: One pattern for TDD for 15 KHz SS-SCS with RMC for sub-3 GHz bands,

-
SOP.3 TDD FR1: One pattern for TDD for 30 KHz SS-SCS without RMC for 3-6 GHz bands,

-
SOP.4 TDD FR1: One pattern for TDD for 30 KHz SS-SCS with RMC for 3-6 GHz bands,

-
SOP.1 TDD FR2: One pattern for TDD for 120 KHz SS-SCS without RMC for FR2 bands,

-
SOP.2 TDD FR2: One pattern for TDD for 120 KHz SS-SCS with RMC for FR2.


· Discussion:

Structure modification for NR OCNG
For info: Modified OCNG table compared to LTE is being discussed for demod.

Table A.5…: OP.1 Generic OCNG pattern for full unused-resources allocation
	                             OCNG Appliance 

OCNG Parameters
	Control Region 
(Core Set)
	Data Region

	Resources allocated with OCNG
	All unused REs
	All unused REs

	OCNG Structure
	PDCCH
	PDSCH

	OCNG Content
	Padding REs
	Uncorrelated pseudo random QPSK modulated data 

	OCNG for Multiple antennas

ports transmission (Note 1)
	?
	Spatial multiplexing using any precoding matrix with dimensions same as for PDSCH RMC

	OCNG Subcarrier Spacing
	Same as for PDCCH RMC
	Same as for PDSCH RMC

	Power Level
	Same as for PDCCH RMC
	Same as for PDSCH RMC

	Notes…


Ask input from R&S about the status of the demod OCNG:
R&S: simplified way to describe OCNG by getting rid of virtual UEs. Spatial quality of OCNG is important.
E: one thinking is to reuse LTE OCNG for FR1. Trying to understand the difference between demod and RRM defining OCNG.

LGE

· OCNG relative power level is defined wrt virtual UE or not? Or do we still need virtual UE for RMC or OCNG

· Yes, OCNG relative power level of the i-th virtual UE is defined as γi = PDSCHi EPRE / OCNG EPRE, or
· No.
OCNG definition for RRM
Slot configuration for TDD.
Option 1: it is SCS agnostic

· 15k 

· 30k opt.1: DDDSU (D , G , U)

· 60k 

· 120k 

OCNG frequency pattern

Option 1: reuse LTE for sided configuration + full RB allocation

Option 2: only full RB allocation

Option 3: others

Define different OCNG patterns whether with or without RMC

Option 1: yes

Option 2: no

· Agreement:

4 Test cases
4.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	5.3.3.3
	R4-1808791
	discussion
	Analysis of SS-OCNG Patterns for NR Cells in RRM Tests
	Nokia, Nokia Shanghai Bell

	5.3.3.5
	R4-1808832
	discussion
	Discussion on RRM Test Case for SA NR Idle State Mobility
	MediaTek inc.

	5.3.3.5
	R4-1809086
	discussion
	Test cases discussion for Idle and Inactive mode
	Nokia, Nokia Shanghai Bell

	5.3.3.6
	R4-1809087
	discussion
	Test cases for connected state
	Nokia, Nokia Shanghai Bell

	5.3.3.7
	R4-1808792
	discussion
	Initial discussion on RRM test for RLM
	Nokia, Nokia Shanghai Bell

	5.3.3.7
	R4-1808857
	discussion
	Tests for SSB based RLM
	Qualcomm Incorporated


4.2 Open issues

4.2.1 Test cases for measurement procedure

· Proposal summary

	Companies
	Proposals

	Nokia, Nokia Shanghai Bell
	R4-1808791
Proposal 1: For intra-frequency measurement without gap, the test cases should be defined for

-
with and without SSB index reading

-
multiple SMTC periods

-
non-DRX, DRX with <=320ms cycle and DRX with >320 cycle

-
with and without measurement gap configured 

-
FR1 and FR2

-
with and without SCell, including de-activated SCells

Proposal 2: For intra-frequency measurement with gap, the test cases should be defined for

-
with and without SSB index reading

-
multiple SMTC periods

-
non-DRX, DRX with <=320ms cycle and DRX with >320 cycle

-
with per-UE and per-FR measurement gap 

-
multiple gap patterns

-
FR1 and FR2

Proposal 3: For inter-frequency measurement, the test cases should be defined for

-
with and without SSB index reading

-
multiple layers with different SMTC on different layers 

-
non-DRX, DRX with <=320ms cycle and DRX with >320 cycle

-
with per-UE and per-FR measurement gap (including measurement based on effective MGRP) 

-
multiple gap patterns

-
FR1 and FR2

-
with and without MG sharing with intra-frequency measurement 

Proposal 4: For inter-RAT measurement on E-UTRA, the test cases should be defined when other gap based NR measurement is configured.

Proposal 5: RRM test cases for L1-RSRP measurement for beam reporting, and L1-RSRP measurement for candidate beam detection should be defined after core requirements are finalized.


· Discussion:

· For intra-frequency measurement without gap, the test cases should be defined for
-
with and without SSB index reading

-
multiple SMTC periods

-
non-DRX, DRX with <=320ms cycle and DRX with >320 cycle

-
with and without measurement gap configured 

-
FR1 and FR2

-
with and without SCell, including de-activated SCells

· For intra-frequency measurement with gap, the test cases should be defined for

-
with and without SSB index reading

-
multiple SMTC periods

-
non-DRX, DRX with <=320ms cycle and DRX with >320 cycle

-
with per-UE and per-FR measurement gap 

-
multiple gap patterns

-
FR1 and FR2

· For inter-frequency measurement, the test cases should be defined for

-
with and without SSB index reading

-
multiple layers with different SMTC on different layers 

-
non-DRX, DRX with <=320ms cycle and DRX with >320 cycle

-
with per-UE and per-FR measurement gap (including measurement based on effective MGRP) 

-
multiple gap patterns

-
FR1 and FR2

· RRM test cases for L1-RSRP measurement for beam reporting, and L1-RSRP measurement for candidate beam detection should be defined

· Agreement:

4.2.2 Test cases for idle and inactive mode

· Proposal summary

	Companies
	Proposals

	MediaTek inc.
	R4-1808832
Proposal 1: In NR SA Idle State, it could defines the test case as follow.

•
NR to NR FR1

o
Intra frequency

o
Inter frequency

•
NR to NR FR2

o
Intra frequency

o
Inter frequency

•
NR to E-UTRAN FDD

•
NR to E-UTRAN TDD

Proposal 2: It is suggested to start from 15KHz SCS in FR1 and 120KHz in FR2 for both SSB and data.

Proposal 3: It is suggested to use 10MHz as the default bandwidth in FR1, FFS in FR2.

Proposal 4: It is suggested to use 20ms as the default SMTC periodicity and 0ms as the SMTC offset.

Proposal 5: It is suggested to start from single Tx beam. In intra-frequency test case, it could use 2 Tx beams to verify the new cell re-selection criteria from RAN2.

Proposal 6: It is suggested to use TDM configuration for SSB with Paging and RMSI and SSB set in the first half-radio 
frame and Paging/RMSI set in the second half-radio frame.

Proposal 7: It is suggested to use short PRACH periodicity for avoiding unexpected test result.

Proposal 8: It is suggested to re-use the framework of LTE test case to design NR SA test case and define different time period based on FR.

Proposal 9: In intra-frequency test case, different target cell could set different rangeToBestCell values and different Tx beam numbers to evaluate cell re-selection criteria based on power or beam number.

	Nokia, Nokia Shanghai Bell
	R4-1809086

In this paper we have presented our view related to the RRM performance test cases needed for Idle state and Inactive state.


· Discussion:

· Agreement:
4.2.3 Test cases for connected mobility
· Proposal summary

	Companies
	Proposals

	Nokia, Nokia Shanghai Bell
	R4-1809087

Focusing on FR1 for now we see a need for at least following test cases for RRM performance:

1) Handover

a. NR – NR intra-frequency (FR1, FR2)

b. NR – NR inter-frequency (FR1, FR2)

i. no need for TDD and FDD specific test cases

c. NR – E-UTRAN handover (TDD and FDD)

d. E-UTRAN – NR handover (FR1, FR2)

2) Re-establishment:

a. NR – NR intra-frequency (FR1, FR2)

b. NR – NR inter-frequency (FR1, FR2)

i. no need for TDD and FDD specific test cases

3) Random Access:

a. Contention based (FR1, FR2)

b. non-Contention based (FR1, FR2)

4) Connection Release with re-direction




· Discussion:

· Agreement:

4.2.4 Test cases for RLM

· Proposal summary

	Companies
	Proposals

	Nokia, Nokia Shanghai Bell
	R4-1808792

Proposal 1: RAN4 could consider how to design NR RLM test case to verify that UE does not recover when the radio condition is below Qin.

Proposal 2: For RLM, the test cases should be defined for

-
RLM based on SSB, RLM based on CSI-RS, and RLM based on SSB + CSI-RS 

-
Single and multiple RLM-RSes

-
non-DRX, DRX with <=320ms cycle and DRX with >320 cycle

-
with and without measurement gap configured 

-
FR1 and FR2

-
RLM-RS being non-overlapping with SMTC, partially overlapping with SMTC and fully overlapping with SMTC (FR2)

-
With and without Rx beam sweeping (FR2)

-
D=1 and D=3 (CSI-RS based RLM, if D=1 requirements are defined)

-
With and without SCell (if scheduling restriction does not apply for SCells)

Proposal 3: RAN4 should investigate the issue of difference between Tx SINR and Rx SINR for RLM test case design.

	Qualcomm Incorporated
	R4-1808857

Proposal 1: Use PDCCH Reference Measurement Channels as defined in Table 1 for SSB based RLM tests.

Proposal 2: Use the tests defined in Table 2 and Table 3 for out-of-sync SSB based radio link monitoring for FR1 TDD.

Proposal 3: Use the tests defined in Table 4 and Table 5 for out-of-sync SSB based radio link monitoring for FR2 TDD.

Proposal 4: Use the tests defined in Table 6 and Table 7 for out-of-sync SSB based radio link monitoring for FDD.

Proposal 5: Use the tests defined in Table 8 and Table 9 for in-sync SSB based radio link monitoring for FR1 TDD.

Proposal 6: Use the tests defined in Table 10 and Table 11 for in-sync SSB based radio link monitoring for FR2 TDD.

Proposal 7: Use the tests defined in Table 12 and Table 13 for in-sync SSB based radio link monitoring for FDD.


· Discussion:

· Agreement:
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