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Test coverage 
	NTT DoCoMo
R4-1807439
	Test coverage in Rel-15 performance requirements:
Proposal 1: At least the mandatory features without capability signaling summarized Table 1 and Table 2 shall be sufficiently verified in the RAN4 performance requirements. 
· FFS: Treatment of mandatory features with capability 
· FFS: Optional features
Table 1. Mandatory L1 features without capability in RAN1 feature list [3]
	# in RAN1 feature list
	Feature group
	Components

	0-1
	CP-OFDM waveform for DL and UL
	1) CP-OFDM for DL

	
	
	2) CP -OFDM for UL

	0-3
	DL modulation scheme
	1) QPSK modulation

	
	
	2) 16QAM modulation

	
	
	3) 64QAM modulation for FR1

	1-1
	Basic initial access channels and procedures
	1) RACH preamble format 

	
	
	2) SS block based RRM measurement 

	
	
	[3) RMSI/broadcast OSI reception]

	
	
	[4] Paging]

	2-1
	Basic PDSCH reception
	1. Data RE mapping

	
	
	2. Single layer transmission

	2-5
	Basic downlink DMRS for scheduling type A 
	1. Support 1 symbol FL DMRS without additional symbol(s)  

	
	
	2. Support 1 symbol FL DMRS and 1 additional DMRS symbol

	
	
	3. Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port. 

	2-6
	Basic downlink DMRS for scheduling type B
	1. Support 1 symbol FL DMRS without additional symbol(s)

	
	
	2. Support 1 symbol FL DMRS and 1 additional DMRS symbol 

	2-32
	Basic CSI feedback
	1. Type I single panel codebook based PMI (further discuss which mode or both to be supported as mandatory) 

	
	
	2. 2Tx codebook for FR1 and FR2 

	
	
	3. 4Tx codebook for FR1

	
	
	4. 8Tx codebook for FR1 when configured as wideband CSI report

	
	
	5. p-CSI on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH)

	
	
	6. p-CSI report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH)

	
	
	7. a-CSI on PUSCH (at least Z value >= 14 symbols, detail processing time to be discussed separately) 

	
	
	further check a-CSI on p-CSI-RS and/or SP-CSI-RS from component-7

	2-50
	Basic TRS
	1. Support of TRS (mandatory)

	
	
	2. All the periodicity are supported. 

	
	
	FFS: TRS bandwidth configuration = 

	
	
	  [Atl.1 BWP;

	
	
	  Alt.2: min(52,BWP)

	
	
	  Alt.3: Both]

	3-1
	Basic DL control channel
	1) One UE-specific configured CORESET per BWP per cell in addition to CORESET0

	
	
	- CORESET resource allocation of 6RB bit-map and duration of 1 – 3 OFDM symbols for FR1

	
	
	- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSSs, CORESET resource allocation of 6RB bit-map and duration 1-3 OFDM symbols for FR2

	
	
	- For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 1-2 OFDM symbols for FR2

	
	
	- REG-bundle sizes of 2/3 RBs or 6 RBs

	
	
	- Interleaved and non-interleaved CCE-to-REG mapping

	
	
	- Precoder-granularity of REG-bundle size 

	
	
	- PDCCH DMRS scrambling determination

	
	
	- Single TCI state for a CORESET configuration

	
	
	2) CSS and USS configurations for unicast PDCCH transmission per BWP per cell

	
	
	- PDCCH aggregation levels 1, 2, 4, 8, 16

	
	
	- For type 1 with dedicated RRC configuration, type 3, and UE-SS, the monitoring occasion is within the first 3 OFDM symbols of a slot

	
	
	- For type 1 without dedicated RRC configuration and for type 0, 0A, and 2, the monitoring occasion can be any OFDM symbol(s) of a slot

	
	
	3) Monitoring DCI formats 0_0, 1_0, 0_1, 1_1

	
	
	4) Number of PDCCH blind decodes per slot with a given SCS follows Case 1-1 table

	
	
	5) Processing one unicast DCI scheduling DLand one unicast DCI scheduling UL per slot per scheduled CC

	
	
	6) Processing one of RA-RNTI or SI-RNTI or P-RNTI or C-RNTI in a slot per scheduled CC

	5-1
	Basic scheduling/HARQ operation
	1) Frequency-domain resource allocation

	
	
	- RA Type 0 only and Type 1 only for PDSCH without interleaving

	
	
	- RA Type 1 for PUSCH without interleaving

	
	
	2) Time-domain resource allocation

	
	
	- 1-14 OFDM symbols for PUSCH once per slot 

	
	
	- Starting symbol, and duration are determined by using the DCI

	
	
	- PDSCH mapping type A with 7-14 OFDM symbols

	
	
	- PUSCH mapping type A and type B

	
	
	- For type 1 without dedicated RRC configuration and for type 0, 0A, and 2, PDSCH mapping type A with {4-14} OFDM symbols and type B with {2, 4, 7} OFDM symbols

	
	
	3) TBS determination

	
	
	4) Nominal UE processing time for N1 and N2 (Capability #1)

	
	
	5) HARQ process operation with configurable number of DL HARQ processes of up to 16

	
	
	6) Cell specific RRC configured UL/DL assignment 

	
	
	7) Dynamic UL/DL determination based on L1 scheduling DCI with/without cell specific RRC configured UL/DL assignment

	
	
	8) Intra-slot frequency-hopping for PUSCH scheduled by Type 1 before RRC connection 

	7-1
	Channel coding
	1) LDPC encoding and associated functions for data on DL and UL

	
	
	2) Polar encoding and associated functions for PBCH, DCI, and UCI

	
	
	3) Coding for very small blocks


· Note #1: Mandatory or optional is still under discussion in RAN1 and RAN4. 
· Note #2: Gray components are only for UL channel and yellow components are still under discussion in RAN1
Table 2. Mandatory L1 features without capability in RAN4 feature list [4]
	# in RAN4 feature list
	Feature group
	Components

	1-2
	64QAM modulation for FR2 PDSCH
	1) 64QAM modulation for FR2 PDSCH






Agreements: 
First focused on the mandatory features
FFS for handling mandatory features with and without capability signalling in same priority or not
 General: common parameters &Scenarios
Configurations of Channel bandwidth and SCS (Channel Bandwidth +SCS) (30 minutes)

Proposals from companies
	Companies
	Proposals

	Ericsson
R4-1806118
	Demod: 
· FR1: 20, 40, 60, 80, 100 MHz +30kHz
· FR2: 100MHz+120kHz
CSI:
· FR1: 20,100MHz+30kHz
· FR2: 100,200MHz+120kHz

	Intel
R4-1806299
(Demod)
	FR1: 
· 10 MHz CBW + 15kHz SCS
· 20 MHZ CBW + 30kHz SCS
· 40 MHZ CBW + 30kHz SCS
FR2:
· 50 MHZ CBW + 60kHz SCS
· 100 MHZ CBW + 120kHz SCS

	Qualcomm
R4-1806366
(Demod)
	FR1: 
· TDD: 40MHz CHBW+30kHz SCS
· FDD: 20 MHZ CBW + 15kHz SCS
FR2:
· TDD: 100MHz +120kHz

	CTC
R4-1806370
	For FR1, not preclude any of the sub-carrier spacing for PDSCH/PDCCH at the beginning. (15kHz, 30kHz, 60kHz)

	CATT
R4-1806713
		Frequency Range
	SCS and UE CBW combinations
	Applicable NR bands (for example)

	FR1
	15 KHz- 5 MHz
	n1, n2, n3…

	
	15 KHz- 10MHz
	n1, n2, n3…

	
	30 KHz- 20MHz
	n1, n41, n77…

	
	30KHz- 50MHz
	n41, n77, n78, n79…

	FR2
	60 KHz-100 MHz
	n257…

	
	120 KHz -100 MHz
	n257…




	CMCC
R4-1806892
	FR1: 
· 20 MHZ CBW + 15kHz SCS
· 100 MHZ CBW + 30kHz SCS
FR2:
· 200MHz +60KHz SCS
· 200MHz +120kHz SCS

	NTT DoCoMo
R4-1807438
	SCS:
· FR1: 15kHz for 2Rx UE, 30kHz for 4Rx UE
· FR2: 120kHz for 2Rx UE
· Besides such default values, additional dedicated test cases for other SCS required
CHBW:
· FR1
· Group 1: 10MHz for bands where max CBW is lower than 30MHz(e.g. almost LTE-referming bands except for band n41/n50)
· Group 2: 50MHz for bands where max CBW between 30Mz and 100MHz (e.g. n41, n50, n77-n79)
· FR2: Group 3: 100MHz or 200MHz

	Samsung
R4-1806442
	Default set-up
· FR1: 20MHz +30kHz
· FR2: 100MHz +60kHz
Additional dedicated test cases
· FR1: 5MHz +15kHz, 20MHz +60kHz, 40MHz + 30kHz
· FR2: 200MHz +120kHz

	Huawei R4-1807910
(Demod)
	· Define the demodulation performance requirements for each supported maximum bandwidths for each SCS
· FR1: ?
· 15kHz: 5MHz, 20MHz, 25MHz, 30MHz, 40MHz, 50MHz 
· 30KHz: 20MHz, 25MHz, 30MHz, 40MHz, 80MHz and 100MHz
· 60KHz: 20MHz, 25MHz, 30MHz, 40MHz, 80MHz and 100MHz
· FR2: ?
· 200 MHz+ 60kHz
· 200MHz + 120kHz



Previous RAN4 agreements:
For supported numerologies, such agreements agreed in previous RAN4 meeting:
· FR1: 15kHz, 30kHz for sub 1GHz; 15kHz, 30kHz and 60kHz (optional) for above 1GHz
· FR2: 60kHz, 120kHz 
Regarding channel bandwidths supported by UE, all the channel bandwidths combos of FR1 in current specification 38.101-1 15.1.0 mandatory supported by UE and for FR2, upper to 200MHz mandatory supported by UE as specified in 38.101-2 15.1.0. The supported combinations of channel bandwidth and SCS for each band specified in Table 5.3.5-1 of TS38.101-1/-2.
Key factors need to be considered: Test coverage, test effort, number of test cases, feasible for supporting band agonistic manner

Q1: Do we need default configuration of {Channel bandwidth, SCS} for UE performance requirements?
Agreement:
Introduce performance requirements in band agnostic manner per frequency range at least for FR1
Selected some combination(s) of {Channel bandwidth, SCS} as starting point for early stage simulation alignment purpose
· Candidate options for FR1: 
· 20MHz + 30kHz
· 10MHz+ 15kHz 
· 40MHz +30kHz 
· Candidate options for FR2:
· 100 MHz + 120 kHz (baseline for alignment simulation purpose)
· 100 MHz + 60 kHz
· 200 MHz + 120 kHz]
Additional test cases for other specific combinations can be further discussed

Q2: Do we need additional dedicated test cases for several combinations of {Channel bandwidths, SCS} besides of default test set-up?

Q3: Do we need to differentiate TDD /FDD with different default config.(FR1) ?  

Q4: Do we need to cover all SCSs? 


TDD DL/UL configuration (30 minutes)
Summary proposals:
	Companies
	FR1
	FR2

	
	15kHz
	30kHz
	60kHz
	60kHz
	120kHz

	Ericsson
R4-1806118
	
	DDSU, S=13D+1Gp
	
	
	DDSU,S=12D+2Gp

	Intel
R4-1806299
	Aligned with LTE config#2
DDDSU, S = 12D+1Gp+1U
	7D1S2U
S = 10D + 2Gp + 2U
	Opt1: 7D+S+12U, S = 6D+4Gp+4U
Opt2: 7D1S2U,S = 10D + 2Gp + 2U
	DDDSU, S = 12D+1Gp+1U
	7D1S2U, S = 10D + 2Gp + 2U

	Qualcomm
R4-1806365
	
	DSSU, S1 = 10D+2Gp+2U, S2 = 12D+2Gp
	
	
	DDSU, S = 12D+2Gp

	CTC
R4-1806370
	Select one UL/DL configuration resulting in larger number of HARQ process.

	CMCC 
R4-1806893
	
	Option 1: DDDSU, S (D, GP, U) = [8,4,2]
Option 2: DDSU, S (D, GP, U) = [10,4,0]
Option 3: DDDSSDDSUU, S1(D,GP,U)=[12, 2, 0], S2(D,GP,U)= [0,2,12], S3(D, GP, U) = [10,4,0]
	
	
	

	NTT DoCoMo
R4-1807438
	
	Multiple Scenarios
Option 1: 7D1S2U, S = 6D + 4 Gp + 4U
Option 2: SU, S = 12D+2Gp
Option 3: DS1DS1DS1DS2UU, S1=10D+2Gp+2U, S2=6D + 4 Gp + 4U
	
	
	Multiple Scenarios
Option 1: DDDSU, S = 12D+2Gp
Option 2: DSUU, S = 12D+2Gp
Option 3: DSDSU, S = 10D+2Gp+2U

	Huawei
R4-1807912
	LTE config#2, DDDSU
	DDDSU
S = 8~10 D + 4~2 Gp + 2UL
	
	DDDSU
S = 8~10 D + 4~2 Gp + 2UL
	DDDSU
S = 8~10 D + 4~2 Gp + 2UL

	CATT
R4-1806713
	LTE config#1
	
	
	
	



Q1: Do we need to introduce several configs. covering different scenarios? i.e. DL heavy, UL heavy, increasing UL opportunity (URLLC)
Introduce multiple configurations covering different scenarios (30 kHz), FFS for detailed configurations.
· FFS for other numerologies
Configuration for different SCSs will be decided separately 
Q2: Do we need default config. if multiple configs. Introduced?
FR1: (Test set-up)
· 15 kHz: DDDSU(aligned with LTE config#2 with 5ms periodicity)
· S = 12D+1Gp+1U
Candidate options for initial simulation alignment purpose:
· FR1 15 kHz: 
· DDDSU(aligned with LTE config#2 with 5ms periodicity)
· S = 12D+1Gp+1U
· (FR1 30 kHz):
· DDDSU 
· 7D1S2U 
· DSSU
· FR2 60 kHz: 
· DDDSU
· FR2 120 kHz: 
· DDDSU
· DSDSU
TDD configurations for performance requirements can be different with initial alignment simulations assumption

Others (pending on time)
Issue 1: SA/NSA requirements, CA/DC/SUL requirements
	Companies
	Proposals

	Intel
R4-1806299
	NR UE performance requirements shall cover SA/NSA requirements
· Reuse basic demodulation / CSI requirements for SA/NSA modes
· NSA requirements:
· Define only NR requirements for normal demodulation / CSI tests
· Define both LTE and NR requirements for SDR test cases
· FFS on how to select the BCs for NSA performance requirements
· FFS for LTE configuration for the NSA performance requirements
NR UE performance requirements shall cover both single carrier and CA scenarios. Prioritize the following requirements
· Single carrier normal demodulation performance requirements
· SDR requirements for single carrier and CA
CA normal demodulation requirements are deprioritized

	China Telecom R4-1806370
	First introduce the NR only requirements that can be applied in SA and NSA scenarios, and then introduce NSA-specific requirements.
For NR CA, the demodulation requirements defined for LTE CA can be considered as a starting point, and other requirements shall also be added when necessary. If it is impossible to finalize the CA requirements in Rel-15 timeline, maybe a phased approach can be discussed.

	Huawei 
R4-1807908
	Define the EN-DC demodulation performance requirements in terms of single carrier LTE and NR performance. LTE and NR CCs will be transmitted simultaneously and the performance on each CC will be verified separately.
For EN-DC, configure TM3 transmission on LTE CCs and keep it unchanged when verify the performance of different features on NR CCs.
Define the NR CA demodulation performance requirements in terms of single carrier NR performance. All the NR CCs will be transmitted simultaneously and the performance on each CC will be verified separately.
Define the UE demodulation performance requirements for SUL to verify the performance following the HARQ timing for SUL band combination and when the numerologies on the downlink and uplink carriers are different.




Issue 2: Tx/Rx EVM assumption
	Companies
	Proposals

	Intel
R4-1806299
	Use the following RF impairments models to define requirements 
· FR1: TX EVM = 6% for QPSK/16QAM/64QAM and 3% for 256QAM
· FR2: [X]% TX EVM (AWGN based) and explicitly modelled TX/RX phase noise

	Huawei 
R4-1807908
	It is proposed not to model Rx EVM for the simulation and follow the traditional LTE approach to derive the NR demodulation performance requirements.




Issue3: other proposals
	Companies
	Proposals

	Intel
R4-1806299
	· Deployment Scenarios
Prioritize work on Single TRP noise-limited scenarios without inter-cell interference. 
Consider multi-TRP DPS scenarios with the 2nd priority.
Consider inter-cell interference scenario with 2nd priority to verify IRC functionality for FR1. Reuse LTE assumptions on the typical interference power profiles.
· Number of Rx ports
Further discuss the methodology to define the 2RX/4RX requirements for FR1 and applicability rules for UEs supporting different number of RX chains in different bands.
For FR2 define the performance requirements under assumption of single active RX antenna panel
· 

	Samsung
R4-1806440
	Work Plan (Phase approach)
Phase 0: Overall test scope, generic common test set-up and channel modelling, specification skeleton
Phase 1: Completion 1st bullet of test cases (RAN4 July Ad-hoc, RAN4#88)
· Demod: 
· PDSCH: Normal test cases with single carrier
· PDCCH
· CSI: CQI, PMI test cases
Phase 2: Completion 2nd bullet of test cases (RAN4#88bis, RAN4#89)
· Demod: 
· PDSCH: SDR test, CA/DC/SUL test cases if any
· PBCH
· CSI: RI, L1-RSRP, CRI test cases if any

	Ericsson
R4-1806118
	Work plan and scope
Proposal 1: NR UE performance test scope includes 3 categories of tests.
· Demodulation tests
· Basic performance tests for essential NR baseband functionality
· Bandwidth, Subcarrier spacing, DMRS demodulation, etc.
· Additonal performance tests for certain NR features
· QCL, time/freq tracking, etc.
· CSI tests
· Basic performance tests for essential NR baseband functionality
· Bandwidth, Subcarrier spacing, CSI-RS for CSI reporting, etc.
· Additonal performance tests for certain NR features
· QCL, precoding for more Tx ports for beamingforming, etc.
· Functional tests related to DL performance
· Right beam is tracked/used, SRS coherency, etc.
Proposal 2: Rel-15 focus on basic performance tests of critical NR features, e.g. CBW, SCS, DMRS for demodulation and CSI-RS for CSI reporting, considering the phase approach for the timeline.



PDSCH (30 minutes)
· Performance metrics
· FRCs
· HARQ parameters and RV sequence
· Resource allocation
· PRB bundling parameters
· DRMS configuration
· CSI-RS for TRS
· PTRS	
· QCL
· Reference receiver assumptions
Number of Tx ports

	NTT DoCoMo
	FR1: 1, 2, 4 and 8Tx ports (up to 8 NZP/ZP CSI-RS ports)
FR2: 1, 2 and 4Tx ports (up to 4 NZP/ZP CSI-RS ports)

	Qualcomm
	1 layer 1Tx, 2 layer 2Tx, 4layer 4Tx

	Intel
	2Tx

	Ericsson
	FR1 8Tx
FR2 2Tx

	Samsung
	1 layer 1Tx, 2 layer 2Tx/4Tx, 4layer 4Tx

	Huawei
	1Tx, 2Tx, 4Tx
Layer :1 layer, 2 layers, 3 layers, 4layers

	CMCC
	TDD: 8Tx



Potential Agreements:
MIMO configurations
For initial alignment simulation purpose:
FR1: 
· 1 layer test: 2Tx 2Rx, 2Tx4Rx
· 2 layer test: 2Tx 2Rx, 2Tx4Rx
· 4 layer test:  4Tx4Rx,8Tx4Rx
· 3 layer test: 4Tx4Rx
FR2:
· 1 layer test: 1Tx 2Rx
· 2 layer test: 2Tx 2Rx
4RX demodulation requirements in FR2 not excluded
Performance metrics

	Intel
	Reuse LTE metric as throughput vs. SNR (70%)

	Qualcomm
	Reuse LTE metric as throughput vs. SNR (70%)

	CATT
	Reuse LTE metric as throughput vs. SNR (70%)

	Huawei
	Reuse LTE metric as throughput vs. SNR (70%, 30%)

	CTC
	Reuse LTE metric as throughput vs. SNR
For URLLC, BLER vs SNR (10-5)

	AT&T
	Spectral efficiency vs SNR


At least for FR1: Reuse LTE metric as throughput vs. SNR 
· Test point: 70% (normal demodulation test cases)
· FFS for other test point(s) of some specific test cases
FFS for test metric for URLLC specific test cases if any
FRCs

	Intel
	MCS5 (Table 1), MCS13 (Table 1), MCS24 (Table 1) and MCS24 (Table 2)

	CATT
	QPSK 1/3, 16QAM 1/2, 64QAM 3/4, 256QAM 3/4

	Huawei
	QPSK 1/3, 16QAM 1/2, 64QAM 1/2, 64QAM 3/4, 256QAM 0.6, 256QAM 0.77

	Qualcomm
	FR1, Single layer: MCS5, MCS13, MCS24
FR1, Two layers: MCS13, MCS19
FR1, Four layers: MCS14, MCS18
FR2, Single layer: MCS5, MCS13, MCS19
FR2, Two layers: MCS13, MCS18

	Samsung
	QPSK 1/3, 16QAM 1/2, 64QAM 3/4, 256QAM 4/5



At least covering below MCS levels:
QPSK 1/3, 16QAM 1/2, 64QAM 3/4, 256QAM 4/5 (FR1 only)


[bookmark: _Toc514579334][bookmark: _Toc514579338]HARQ parameters and RV sequence (Maximum number of HARQ processes, RV sequence, TB-based and CBG-based HARQ)

	Intel
	FDD : Max number HARQ 4
{0,1,2,3} for QPSK and 16QAM and {0,0,1,2} for 64QAM and 256QAM
TB-Based

	Ericsson
	{0,1,2,3}

	Huawei
	{0,1,2,3} for QPSK and 16QAM and {0,0,1,2} for 64QAM and 256QAM
Both TB and CBG-Based

	Qualcomm
	FDD : Max number HARQ 4
{0,2,31}


FDD: Max number HARQ transmission 4
RV sequence for alignment simulation purpose:
Option 1: {0, 1 ,2,3} for QPSK and 16QAM and {0,0,1,2} for 64QAM and 256QAM
Option 2: {0, 2, 3,1} for all the modulation orders


PDSCH scheduling (Resource allocation, PDSCH mapping type, PRB bundling)

	[bookmark: _GoBack]Intel
	Full PRB allocation
Type A
PRB bundling size 2

	Ericsson
	Full PRB allocation
PRB bundling size 2 and WB

	Huawei
	Full PRB allocation
PRB bundling size 2

	CTC
	Both Type A and Type B

	AT&T
	Type A and Type B

	Qualcomm
	PRB bundling size 2 and WB


Initial alignment simulation purpose:
· Full PRB allocation with channel bandwidth
· PDSCH mapping type: both type A and type B
· Further discussion for candidate options this week for PRB bundling size


DMRS configuration

	Intel
	Type 1 or 2, 1 symbol FL DMRS without additional symbol
Type 1 or 2, 1 symbol FL DMRS with 1 additional symbol
Type 1 or 2, 1 symbol FL DMRS with 2 additional symbols

	Ericsson
	Type 1, 1 symbol FL DMRS with 1 or 2 additional symbol

	Huawei
	Type 1 or 2, 1 symbol FL DMRS without additional symbol; Type 1 or 2, 1 symbol FL DMRS with 1 additional symbol; Type 1 or 2, 1 symbol FL DMRS with 2 additional symbols.

	CATT
	1 symbol FL DMRS without additional symbol(s)
1 symbol FL DMRS and 1 additional DMRS symbol.

	Qualcomm
	Type 1, 1 symbol FL DMRS with 1 additional symbol





PTRS, TRS

	Intel
	PTRS configure for FR2

	Ericsson
	PTRS configure for FR2

	Huawei
	Not configured PTRS
Configure TRS

	AT&T
	PTRS configure for FR2

	Qualcomm
	PTRS configure for FR2




Reference Receiver

	Intel
	LMMSE-IRC and R-ML for SU-MIMO, LMMSE-IRC for MU-MIMO and inter-cell interference

	CTC
	Not consider interference-aware receiver in Rel-15 timeline.

	Huawei
	Use MMSE as the reference receiver.




Others

QCL
Transmission scheme 

SDR Test

Intel [R4-1806284]: Further discuss which combinations of BW and numerologies will be used for FR1 and FR2 SDR tests.
Huawei [R4-1807909]: Design the SDR test to verify whether UE has the simultaneous buffering and can share the soft buffer among different HARQ processes such that the peak data rate can be achieved and performance can be guaranteed.
Control channel PDCCH/PBCH (pending on time)
· Test metrics
· Aggregation level
· CORESET configuration
· DCI format (number of bits)
· Reference receiver assumptions

Test Metric

	Intel
	Pm-dsg

	CATT
	SNR @ 1% Pm-dsg



Aggregation level

	Intel
	2, 4, 8

	CATT
	4,8

	Huawei
	Based on test coverage. Use higher AL for 2 Rx and less for 4Rx cases




CORESET configuration
	Intel
	CORESET BW: (FR1) 24,48,96; (FR2): 24,60; 
CORESET duration: 1,2 symbols; 
CCE-to-REG Mapping: Interleaved, non-interleaved

	Qualcomm
	Contiguous PDCCH CORESET; 
2 symbol CORESET (sym 0,1); 
REG bundle precoder granularity

	Huawei
	CORESET BW: Max RBs for corresponding BW
CORESET duration: 2, 1 symbols; 
CCE-to-REG Mapping: Interleaved and/or non-interleaved
REG bundle size precoder granularity

	CATT
	CORESET BW: (FR1) 52, 51; (FR2): 132; [Allocated resource blocks]
CORESET duration: 2 symbols; 
CCE-to-REG Mapping: Interleaved and/or non-interleaved
REG bundle size precoder granularity



DCI format (information bits)

	Intel
	1_0, 1_1


	CATT
	1_0
Number of bits: FR1: 39; FR2: 42

	Huawei
	~ 40 bis



Others

Reference receiver assumptions
· Intel [R4-1806324]: LMMSE
· CATT [R4-1806714]: MMSE
Antenna Configuration
· Intel [R4-1806324]: 2x2, 2x4; Low correlation
· CATT [R4-1806714]: 2x2; Low correlation
PBCH

	Intel
	Introduce requirements to test key PBCH features in different conditions with different SSB periodicity

	Huawei
	De-prioritize PBCH test cases

	CTC
	Introduce test cases




CSI (30 minutes)

Overall Test Configuration &Scope

Issue 1: CSI configuration
· CSI reporting  type
· CSI-RS resource setting
· CSI-RS resource type
· Number of CSI report and BW
	Company
	Proposals

	Samsung
	P1: Introducing CSI performance requirements focused on the mandatory and fundamental features of NR CSI framework under Rel-15 timeframe.
P2: In Rel-15, NR CSI test cases focused on below configurations:
· CSI report types: periodic CSI report and aperiodic CSI report.
· CSI-RS resources setting: 1 NZP CSI-RS resource and 1 CSI-IM resource configuration for CSI report. CSI-IM used for interference measurement.
· Number of CSI report and BWP: single BWP/CC with 1 CSI reporting configured.

	Ericsson
	NZP CSI-RS for channel measurement
CSI-IM for interference measurement
FR1: Periodic CSI-RS for FR1, Aperiodic CSI-RS for FR2

	Intel
	- NZP CSI-RS for channel measurement
- CSI-IM for interference measurement


First priority focused on:
NZP CSI-RS for channel measurement
CSI-IM for interference measurement
CSI report types: periodic CSI report and aperiodic CSI report
CSI-RS resources types: periodic and aperiodic 



Issue 2: Test scope
· L1-RSRP
· CRI
· LI
	Company
	Proposals

	Samsung
	L1-RSRP belong to NR CSI framework, new requirements need to be introduced under CSI performance requirements agenda in Rel-15.

	Huawei
	Introduce CRI tests as one part of NR FR1 CSI tests.
Introduce LI tests to verify the reporting accuracy in RAN4 CSI tests.
FFS whether to introduce L1-RSRP test cases in Demod part or RRM part.

	Intel
	CRI and LI second priority 
L1-RSRP align with RRM discussion

	AT&T
	RAN4 should define CSI reporting requirements for CQI, PMI, RI, CRI, LI and L1-RSRP 



Issue 3: Channel bandwidth and SCS
	Company
	Proposals

	Samsung
	FR1
20MHz 30kHz
FR2
100MHz,60kHz

	Ericsson
	FR1
20MHz,100MHz /30kHz
FR2
100MHz,200MHz/120kHz

	Intel
	FR1
10MHz/15KHz
20MHz/30KHz
FR2
100MHz/120kHz




CQI reporting
-CQI tables
-WB &SB CQI test
-Test metric
-MIMO configuration
	Company
	Proposals

	Samsung 
	FR1 (CQI table 2)
FR2 (CQI table 1)
Static CQI definition test, wideband fading CQI test and sub-band frequency selective test need to be introduced
For static CQI test, single CQI reporting, test metrics (CQI distribution and BLER requirements) as existing LTE test can be reused as starting point
FR1: 2Tx & (2Rx / 4Rx); FR2: 2Tx & 2Rx

	Intel 
	Wideband CQI, prioritize reporting test with Table 1/2

	Ericsson
	Wideband CQI 
CQI table 2 (FR1)
CQI table 1 (FR2)
16Tx port with 2/4 Rx ports  for FR1
2Tx 2Rx for FR2

	Huawei, HiSilicon
	WB/SB CQI



PMI reporting
· Codebook Type
· Number of Tx ports
· PMI reporting WB &SB 
· Test metric
	Company
	Proposals

	Samsung [R4-1806444]
	Type-I single, Type-I multi, Type-II, Type-II port
FR1: single PMI 8Tx & (2Rx / 4Rx); multiple PMI 4Tx & (2Rx / 4Rx)

	Intel
	Wideband PMI, Type-I single, FR1: 4Tx & 8Tx;      FR2: 2Tx & 4Tx

	Ericsson
	Wideband PMI, Type-I single, FR1: 16Tx & 32Tx; FR2: 2Tx

	Huawei, HiSilicon 
	Type-I single



In rel-15 focused on Type-I single panel codebook
RI reporting
· Number of Rank
· Test metric

	Company
	Proposals

	Intel 
	FR1: up to rank4; FR2: up to rank2;

	Ericsson 
	FR1: up to rank4; FR2: up to rank2;

	Huawei, HiSilicon 
	Reuse test metric  and as the starting point



Other issues

AT&T (R4-1807415):  RAN4 should send  an LS to RAN1 about the DMRS assumption for computing CSI
Channel model (Pending on time)
-Channel models (TDL or simplified TDL)
-Doppler shift
-Delay spread

Intel [R4-1806325]:
For FR1 we have the following proposals:
Proposal #1: For FR1, simplify TDL channel models by choosing strongest paths that contribute to [95]% of total power
Proposal #2: For FR1 choose desired delay spread based on short / nominal / long delay spread condition for NR UE performance requirements
Proposal #3: Prioritize defining test requirements under low antenna correlation. The medium and high antenna correlation coefficients are FFS for FR1
For channel models for FR2 we have the following observations and proposals:
Proposal#4: For generation of TDL from CDL the following parameters are FFS: Antenna array configuration, Antenna pattern, Scaling of angles, Base CDL channel model
Proposal#5: The methodology for Option 2 Doppler shift modelling based on spatial parameters is FFS and needs to be further clarified
Proposal #6: The down selection of methodology to model Doppler shall consider impact to UE performance 
Proposal #7: It is FFS if channel model simplification by eliminating non-significant paths is required in FR2 after TDL channel re-generation

Ericsson [R4-1806768]:
Proposal 1: RAN4 defines the propagation channel model for FR1 by simplifying the path delay profile specified in TR 38.901, TDL-A, TDL-B, and TDL-C. 
Proposal 2: For simplification, RAN4 set the tap delay resolution up to 5ns. 
Proposal 3: For TDL propagation channel model, RAN4 sets the realistic delay spread factors according to the measurement results in the field. For FR1, we should set 30ns to 300ns, considering macro cell, micro cell or indoor.
Proposal 4: For TDL propagation channel model, RAN4 considers trimming the weak channel paths.
Proposal 5: For FR2, RAN4 consider using TDL channel models with small delay spread but need wait for the outcome of testability SI. 

Huawei [R4-1807479]:
Proposal 1: Select TDL-B and TDL-C for NR FR1 performance requirements.
Proposal 2: Select 30ns and 300ns as the scaling parameters for NR FR1 performance requirements with 15kHz SCS and scale accordingly for other SCS.
Propose 3: Define Doppler spread value of 10Hz, 100Hz and 500Hz for 15kHz SCS and scale according for other SCS.
Propose 4: Remove small power taps to simplify TDL channels.
Propose 5: Reuse LTE methodology and parameters for MIMO correlation in the current stage.
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Channel bandwidth and SCS per band in TS38.101-1/-2
Table 5.3.5-1 Channel Bandwidths for Each NR band in 38.101-1
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	101,2 MHz
	152 MHz
	202 MHz
	252 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	n1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n2
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n5
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n8
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n38
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n41
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n50
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes3
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes3
	

	n51
	15
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	

	n70
	15
	Yes
	Yes
	Yes
	Yes3
	Yes3
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes3
	Yes3
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes3
	Yes3
	
	
	
	
	
	

	n71
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n74
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n75
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n76
	15
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n77
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n78
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n79
	15
	
	
	
	
	
	
	Yes
	Yes
	
	
	

	
	30
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n80
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n81
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n82
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n83
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n84
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	NOTE 1:	90% spectrum utilization may not be achieved for 30kHz SCS.
NOTE 2:	90% spectrum utilization may not be achieved for 60kHz SCS.
NOTE 3:	This UE channel bandwidth is applicable only to downlink.



Table 5.3.5-1: Channel bandwidths for each NR band from TS38.101-1
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	50 MHz
	100 MHz
	200
MHz
	400 MHz

	n257
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n258
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n260
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n261
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes



Proposals from companies for TDD UL/DL configuration
	Companies
	Proposals

	Ericsson
R4-1806118
	FR1:
Phase 1: Aligned with LTE configu#2 with 5ms periodicity 
Phase 2: Consider more configs.
FR2:
Use 3DL 1UL for first round simulation alignment
30kHz FR1 :DDSU, S=13D+1Gp+1U
120kHz FR2: DDSU, S=13D+1Gp

	Intel
R4-1806299
	Reuse DL/UL configurations defined for REFSENS for base NR demodulation requirements.
Proposal 1:	Use the following configurations for TDD FR1 REFSENS tests
	RRC Configuration
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS
(Option 1)
	60 kHz SCS
(Option 2)

	UL-DL-configuration-common
	referenceSubcarrierSpacing
	15 kHz
	15 kHz
	15 kHz
	30 kHz

	
	dl-UL-TransmissionPeriodicity
	ms5
	ms5
	ms5
	ms2p5

	
	nrofDownlinkSlots
	3
	3
	1
	3

	
	nrofDownlinkSymbols
	12
	12
	12
	12

	
	nrofUplinkSlots
	1
	1
	1
	1

	
	nrofUplinkSymbols
	1
	1
	3
	1

	PDSCH-ServingCellConfig
	nrofHARQ-ProcessesForPDSCH
	6
	8
	8
	8

	PUCCH-Config
	dl-DataToUL-ACK
	[2, 3, 4, 6]
	[2, 4, 6, 8]
	[8]
	[2, 4, 6, 8]


Proposal 2:	Use the following configurations for TDD FR2 REFSENS tests
	RRC Configuration
	60 kHz SCS
	120 kHz SCS

	UL-DL-configuration-common
	referenceSubcarrierSpacing
	60 kHz
	60 kHz

	
	dl-UL-TransmissionPeriodicity
	ms1p25
	ms1p25

	
	nrofDownlinkSlots
	3
	3

	
	nrofDownlinkSymbols
	12
	12

	
	nrofUplinkSlots
	1
	1

	
	nrofUplinkSymbols
	1
	1

	PDSCH-ServingCellConfig
	nrofHARQ-ProcessesForPDSCH
	6
	8

	PUCCH-Config
	dl-DataToUL-ACK
	[2, 3, 4, 6]
	[2, 4, 6, 8]




	Qualcomm
R4-1806365
	FR1:
[image: ]
FR2:
[image: ]

	CTC
R4-1806370
	Select one UL/DL configuration resulting in larger number of HARQ process.

	CMCC
R4-1806893
	FR1 (30kHz)
· Option 1: DDDSU, S (D, GP, U) = [8,4,2]
· Option 2: DDSU, S (D, GP, U) = [10,4,0]
· Option 3: DDDSSDDSUU, S1(D,GP,U)=[12, 2, 0], S2(D,GP,U)= [0,2,12], S3(D, GP, U) = [10,4,0]
Note: Slightly prefer option 3
[image: ] Op1
[image: ] Op2
[image: ] Op3

	NTT DOCOMO R4-1807438
	For FR1:
[image: ]
For FR2:
[image: ]
Proposal: Discuss the impact of 16HARQ process on the demodulation performance in HARQ retransmission scenario (soft buffer, etc).

	CATT
R4-1806713
	LTE config#1, DDSUU

	Huawei
R4-1807912
	Proposal 1: Use the slot format that is aligned with LTE config#2 with 5ms periodicity for NR demodulation performance with SCS 15kHz.
Proposal 2: Use slot format {D D D S U} with S slot format: nrofDownlinkSymbols = 8~10, nrofUplinkSymbols = 2 for NR FR1 with SCS 30kHz demodulation performance requirements with dl-UL-TransmissionPeriodicity 2.5ms.
Proposal 3: Use slot format {D D D S U} with S slot: nrofDownlinkSymbols = 8~10, nrofUplinkSymbols = 2 for NR FR2 with SCS 60kHz and SCS 120kHz demodulation performance requirements with dl-UL-TransmissionPeriodicity 1.25ms and 0.625ms respectively.
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a. [Proposed for REFSENS]DL:UL = 8:2 (compatible with LTE TDD Config.2)

b. DL:UL = 1:1 (ULheavy for isolated area, e.g., indoor deployment, event hall)

c. DL:UL = Pattern a) with increasing UL opportunity (e.g. forURLLC)

#0 #1

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

#0 #1 #2 #3 #4 #5 #6 #7 #8 #9

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

#0 #1 #2 #3 #4 #5 #6 #7 #8 #9

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

DL symbol

UL symbol

DLSlots: 7

DLSymbols: 6 ULSymbols: 4 ULSlots: 2

DLSymbols: 12 ULSlots: 1

dl-UL-TransmissionPeriodicity: ms5 (10slots), Config: 7D,6d,4G,4u,2U

dl-UL-TransmissionPeriodicity: ms1 (2slots), Config: 12d,2G,1U

dl-UL-TransmissionPeriodicity: ms5 (10slots), Config: 3(1D,10d,2G,2u),1D,6d,4G,4u,2U

DLSlots: 1

DLSymbols: 10

ULSymbols: 2 DLSlots: 1 DLSymbols: 6

ULSymbols: 4

ULSlots: 2

D: DL Slot, d: DL symbol, U: UL slot, u: UL symbol

G: Guard period


image7.emf
a. DL:UL = 4:1 or 3:1 (DL heavy)

b. DL:UL = 2:2 (ULheavy for isolated area, e.g., indoor deployment, event hall)

c. [Proposed for REFSENS] DL:UL = Pattern a) with increasing UL opportunity (e.g. forURLLC)

DL symbol

UL symbol

DLSlots: 3

DLSymbols: 12 ULSlots: 1

DLSymbols: 12 ULSlots: 2

dl-UL-TransmissionPeriodicity: ms0p625 (5slots), Config: 3D,12d,2G,1U

dl-UL-TransmissionPeriodicity: ms0p5 (4slots), Config: 1D,12d,2G,2U

dl-UL-TransmissionPeriodicity: ms0p625 (5slots), Config: 1D,10d,2G,2u,1D,12d,2G,1U

DLSlots: 1 DLSymbols: 10

ULSymbols: 2

DLSlots: 1

DLSymbols: 12 ULSlots: 1

#0 #1 #2 #3 #4

0 1 2 3 4 5 6 7 8 9101112130 1 2 3 4 5 6 7 8 9101112130 1 2 3 4 5 6 7 8 9101112130 1 2 3 4 5 6 7 8 9101112130 1 2 3 4 5 6 7 8 910111213
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0 1 2 3 4 5 6 7 8 9101112130 1 2 3 4 5 6 7 8 9 101112130 1 2 3 4 5 6 7 8 9 101112130 1 2 3 4 5 6 7 8 9 101112130 1 2 3 4 5 6 7 8 9 10111213

DLSlots: 1


