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1. Introduction

In the previous RAN4 meeting Way forward on NR UE REFSENS IM and FRC was agreed [1]
	· Clarification about SNR and IM & ILs in sensitivity equation 

· FR1: (R4-1714452)

· Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF – diversity gain + SNR + IM

· SNR = -1dB 

· IM = 2.5dB including both baseband impairments and RF impairments

· FR2 (R4-1709140)

· Sensitivity = -174dBm(kT) + 10*log(Max. RX BW) + NF – Total Ant. gain - diversity gain + SNR + ILs

· SNR = -1dB

· ILs = TBD which should include both baseband impairments and RF impairments

· Slot format
· FDD: slot format 0 (Full DL) and 1 (Full UL)

· TDD slot format pattern

· Option 1: {0, 0, 0, 11, 1}
· Option 2: {0, 0, 12, 1}
· Option 3: {0, 33, 0, 41}

· Other options not precluded
Note: 0, 1, 11, 12, 33 and 41 stands for the corresponding slot format as defined in Table 4.3.2-3 of TS 38.211

· For TDD the PDSCH is transmitted in slots with slot format 0 only

· Same FRCs will be defined for both FDD and TDD

· Define the FRCs for all CBW/SCS combinations for both FR1 and FR2 in next RAN4 meeting as per the agreed slot format


In this paper we provide our views on the remaining details of REFSENS SNR test case setup.
2. Discussion

2.1 TDD configuration

Current NR design supports semi-static (RRC based) and dynamic (RRC + DCI) methods for TDD UL-DL configuration. In case of dynamic TDD configuration UE should be configured via RRC to monitor DCI format 2_0. Such configuration method provides high flexibility, however, comes at the cost of additional signalling overhead. It is expected that in practical networks using dynamic reconfiguration could be supported in a limited set of use cases and the support. Also, in accordance to the current RAN1 UE feature list discussion it is not clear whether “Dynamic SFI monitoring and dynamic UL/DL determination” will be mandatory for all UE implementations. Therefore, it is proposed to consider semi-static RRC UL-DL configuration.

Proposal 1:
Use semi-static method for TDD UL-DL configuration for REFSENS SNR tests

For semi-static TDD UL-DL configuration we suggest to focus on the NW common configuration scenarios (UL-DL-configuration-common) and do not specify UE dedicated configurations.
In Figure 1 we illustrate the TDD patterns which were capture in agreed WF from the last RAN meeting [1]. 
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	Figure 1. TDD patterns in RAN4 #86 meeting


From test configuration perspective it is rather important to define unified pattern for all scenarios. Taking into account all restrictions on configuration of parameter UL-DL-configuration-common [3], pattern 3 cannot be configured for scenarios with 60 kHz SCS in FR1 and 120 kHz SCS in FR2. So, we propose to consider pattern 1 and pattern 2. We propose to use pattern 1 for TDD configuration for FR1 tests with 15 and 30 kHz and FR2 tests and use pattern 2 for TDD configuration in FR1 tests with 60 kHz. Also, we suggest to extend gap by 1 symbol for each pattern to avoid tightened configurations in terms of DL/UL switching time for 120kHz SCS for FR2 and resolve RRC configuration constraints for 60kHz for FR1 :
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	Figure 2. TDD patterns for REFSENS tests


Proposal 2:
Use the following UL-DL configuration for TDD REFSENS tests
	
	FR1
15 kHz SCS
	FR1
30 kHz SCS
	FR1
60 kHz SCS
	FR2
60 kHz SCS
	FR2
120 kHz SCS

	TDD pattern
	1
	1
	2
	1
	1

	RRC Configuration (UL-DL-configuration-common)
	referenceSubcarrierSpacing
	15 kHz
	30 kHz
	30 kHz
	60 kHz
	120 kHz

	
	dl-UL-TransmissionPeriodicity
	ms5
	ms2p5
	ms1
	ms1p25
	ms0p625

	
	nrofDownlinkSlots
	3
	3
	1
	3
	3

	
	nrofDownlinkSymbols
	0
	0
	0
	0
	0

	
	nrofUplinkSlots
	1
	1
	0
	1
	1

	
	nrofUplinkSymbols
	11
	11
	12
	11
	11


2.2 HARQ timing

In addition to UL-DL configuration it is required to identify practical HARQ timing assumptions for proposed TDD settings. Based on current NR design, UE processing time with PDSCH processing capability 1 is limited by PDSCH decoding time N1. In Table 2 we provide agreed values for N1 from TS 38.214 [2].
Table 1. PDSCH processing time for PDSCH processing capability 1
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	PDSCH decoding time N1 [symbols]

	
	No additional PDSCH DM-RS configured
	Additional PDSCH DM-RS configured

	0
	8
	13

	1
	10
	13

	2
	17
	20

	3
	20
	24


In Figure 1 we propose the unified HARQ timing for both Pattern 1 and Pattern 2 taking into account the PDSCH decoding time for different numerologies.
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	Figure 3. HARQ timing


Proposal 3:
Assume maximum number of HARQ processes equal to 6 for REFSENS SNR tests. Adopt HARQ timing in Figure 3.
2.3 REFSENS FRC

In this section we provide our views on Test parameters (Table 2) and on FRC configuration for REFSENS SNR tests:
· FR1, 15 kHz tests, FDD and TDD (Table 3 and Table 4)

· FR1, 30 kHz tests, FDD and TDD (Table 5 and Table 6)

· FR1, 60 kHz tests, FDD and TDD (Table 7 and Table 8)

· FR2, 60 kHz, TDD (Table 9)

· FR2, 120 kHz, TDD (Table 10)
Table 2. Test parameters
	Parameter
	Unit
	Value

	SSB parameters
	
	

	SSB location within radio frame
(MIB: halfFrameIndex - indication of whether the SS block is in the first or second 5 ms of a radio frame)
	
	firstHalf

	SSB subcarrier spacing
(MIB or ServingCellConfigCommon: subCarrierSpacingCommon - Subcarrier spacing for SIB1, Msg.2/4 for initial access and SI-messages)
	
	15 kHz for FR1 TCs with SCS 15 kHz

30 kHz for FR1 TCs with SCS 30 and 60 kHz

60 kHz for FR2 TCs with SCS 60 kHz
120 kHz for FR2 TCs with SCS 120 kHz

	SSB subcarrier offset
(MIB or ServingCellConfigCommon: ssb-subcarrierOffset - The frequency domain offset between SSB and the overall resource block grid in number of subcarriers)
	
	0

	SSB positions in burst
(SIB1: ssb-PositionsInBurst - Time domain positions of the transmitted SS-blocks in an SS-Burst-Set)
	
	FR1: 

inOneGroup = 10000000

FR2:

inOneGroup = 10000000

groupPresence = 10000000

	SSB positions in burst
(ServingCellConfigCommon: ssb-PositionsInBurst - Time domain positions of the transmitted SS-blocks in an SS-Burst-Set)
	
	FR1: shortBitmap = 1000

FR2: longBitmap = 1000000000000000000000000000000000000000000000000000000000000000

	SSB periodicity
(SIB1 or ServingCellConfigCommon: ssb-periodicityServingCell – the SSB periodicity in msec for the rate matching purpose)
	
	10 ms

	SSB Tx power
(SIB1 or ServingCellConfigCommon: ss-PBCH-BlockPower - TX power that the NW used for SSB transmission)
	
	TBD

	CORESET configuration
	
	

	CORESET frequency domain allocation
(PDCCH-Config: ControlResourceSet: frequencyDomainResources - a set of resource blocks)
	
	Full BW 

	CORESET time domain allocation
(PDCCH-Config: ControlResourceSet: duration - a number of consecutive symbols)
	
	2

	PDSCH configuration
	
	

	First DMRS position for Type A PDSCH mapping
(MIB: dmrs-TypeA-Position)
	
	3

	DMRS type
(PDSCH-Config: dmrs-Type)
	
	Type 1

	Number of additional DMRS
(PDSCH-Config: dmrs-AdditionalPosition)
	
	2

	Overhead value for TBS determination 
(PDSCH-Config: xOverhead - accounts for overhead from CSI-RS, CORESET, etc.)
	
	0

	PDSCH time domain allocation

(PDSCH-Config: pdsch-symbolAllocation - Indexes to possible symbol allocations (the indexes point to entries in a UE specific table))
	
	TBD

	MCS table for TBS determination
(PDSCH-Config: mcs-Table - indicates which MCS table the UE shall use for PDSCH)
	
	64QAM

	PDSCH PRB bundling 
(PDSCH-Config: pdsch-BundleSize - bundle size the UE may assume.)
	
	2

	Dynamic PRB bundling 
(PDSCH-Config: prbBundlingEnabled - if set to true, the network indicates the PRB bundle size dynamically via DCI.)
	
	false


Table 3. PDSCH Fixed Reference Channel for Reference Sensitivity Power Level Requirements (FR1, SCS 15 kHz, FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15
	15
	15
	15

	Subcarrier spacing configuration 
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	0
	0
	0
	0
	0
	0
	0
	0

	Allocated resource blocks
	
	25
	52
	79
	106
	133
	[160]
	216
	270

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	9
	9
	9
	9
	9
	9
	9
	9

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	6
	6
	6
	6
	6
	6
	6
	6

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,3,4,6,7,8,9
	Bits
	1672
	3368
	5120
	6912
	8712
	10504
	14088
	17424

	Transport block CRC
	Bits
	16
	16
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	2
	2
	2
	2
	2
	2

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,3,4,6,7,8,9
	CBs
	1
	1
	1
	1
	2
	2
	2
	3

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,3,4,6,7,8,9
	Bits
	5400
	11232
	17064
	22896
	28728
	34560
	46656
	58320

	Max. Throughput averaged over 1 frame
	Mbps
	1.504
	3.031
	4.608
	6.220
	7.841
	9.454
	12.679
	15.682

	Note 1:
Additional parameters are specified in Table 1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame


Table 4. PDSCH Fixed Reference Channel for Reference Sensitivity Power Level Requirements (FR1, SCS 15 kHz, TDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15
	15
	15
	15

	Subcarrier spacing configuration 
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	0
	0
	0
	0
	0
	0
	0
	0

	Allocated resource blocks
	
	25
	52
	79
	106
	133
	[160]
	216
	270

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	5
	5
	5
	5
	5
	5
	5
	5

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	6
	6
	6
	6
	6
	6
	6
	6

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7
	Bits
	1672
	3368
	5120
	6912
	8712
	10504
	14088
	17424

	Transport block CRC
	Bits
	16
	16
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	2
	2
	2
	2
	2
	2

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0,3,4,8,9
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7
	CBs
	1
	1
	1
	1
	2
	2
	2
	3

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	

	  For Slot 0,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7
	Bits
	5400
	11232
	17064
	22896
	28728
	34560
	46656
	58320

	Max. Throughput averaged over 1 frame
	Mbps
	0.836
	1.684
	2.560
	3.456
	4.356
	5.252
	7.044
	8.712

	Note 1:
Additional parameters are specified in Table 1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame


Table 5. PDSCH Fixed Reference Channel for Reference Sensitivity Power Level Requirements (FR1, SCS 30 kHz, FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
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	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Allocated resource blocks
	
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	273

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	19
	19
	19
	19
	19
	19
	19
	19
	19
	19
	19

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	6
	6
	6
	6
	6
	6
	6
	6
	6
	6
	6

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,19
	Bits
	736
	1608
	2472
	3368
	4224
	4992
	6912
	8712
	10504
	14088
	17928

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	2
	2
	2
	2
	2
	2
	2

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,19
	CBs
	1
	1
	1
	1
	1
	1
	1
	2
	2
	2
	3

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,19
	Bits
	2376
	5184
	8208
	11016
	14040
	16848
	22896
	28728
	34992
	46872
	58968

	Max. Throughput averaged over 1 frame
	Mbps
	1.398
	3.055
	4.697
	6.399
	8.025
	9.485
	13.133
	16.553
	19.958
	26.767
	34.063

	Note 1:
Additional parameters are specified in Table 1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame


Table 6. PDSCH Fixed Reference Channel for Reference Sensitivity Power Level Requirements (FR1, SCS 30 kHz, TDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
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	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Allocated resource blocks
	
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	273

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	11
	11
	11
	11
	11
	11
	11
	11
	11
	11
	11

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	6
	6
	6
	6
	6
	6
	6
	6
	6
	6
	6

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,3,4,8,9,13,14,18,19
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7,10,11,12,15,16,17
	Bits
	736
	1608
	2472
	3368
	4224
	4992
	6912
	8712
	10504
	14088
	17928

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	2
	2
	2
	2
	2
	2
	2

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,3,4,8,9,13,14,18,19
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7,10,11,12,15,16,17
	CBs
	1
	1
	1
	1
	1
	1
	1
	2
	2
	2
	3

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,3,4,8,9,13,14,18,19
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,5,6,7,10,11,12,15,16,17
	Bits
	2376
	5184
	8208
	11016
	14040
	16848
	22896
	28728
	34992
	46872
	58968

	Max. Throughput averaged over 1 frame
	Mbps
	0.809
	1.768
	2.729
	3.704
	4.646
	5.491
	7.603
	9.583
	11.554
	15.497
	19.721

	Note 1:
Additional parameters are specified in Table 1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame


Table 7. PDSCH Fixed Reference Channel for Reference Sensitivity Power Level Requirements (FR1, SCS 60 kHz, FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
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	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	Allocated resource blocks
	
	11
	18
	24
	31
	38
	51
	65
	79
	107
	135

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	39
	39
	39
	39
	39
	39
	39
	39
	39
	39

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	6
	6
	6
	6
	6
	6
	6
	6
	6
	6

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,39
	Bits
	736
	1192
	1608
	2024
	2472
	3368
	4224
	5120
	6912
	8712

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	2
	2
	2
	2

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,39
	CBs
	1
	1
	1
	1
	1
	1
	1
	1
	1
	2

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,…,39 (SCS 60kHz)
	Bits
	2376
	3888
	5184
	6696
	8208
	11016
	14040
	17064
	23112
	29160

	Max. Throughput averaged over 1 frame
	Mbps
	2.870
	4.649
	6.271
	7.894
	9.641
	13.135
	16.474
	19.968
	26.957
	33.977

	Note 1:
Additional parameters are specified in Table 1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame


Table 8. PDSCH Fixed Reference Channel for Reference Sensitivity Power Level Requirements (FR1, SCS 60 kHz, TDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration 
[image: image10.wmf]m


	
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	Allocated resource blocks
	
	11
	18
	24
	31
	38
	51
	65
	79
	107
	135

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	19
	19
	19
	19
	19
	19
	19
	19
	19
	19

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,2,3,6,7,10,11,14,15,18,19, 22,23,26,27,30,31,34,35,38,39
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,4,5,8,9,12,13,16,17, 20,21,24,25,28,29,32,33,36,37
	Bits
	736
	1192
	1608
	2024
	2472
	3368
	4224
	5120
	6912
	8712

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	2
	2
	2
	2

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,2,3,6,7,10,11,14,15,18,19, 22,23,26,27,30,31,34,35,38,39
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,4,5,8,9,12,13,16,17, 20,21,24,25,28,29,32,33,36,37
	CBs
	1
	1
	1
	1
	1
	1
	1
	1
	1
	2

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slot 0,2,3,6,7,10,11,14,15,18,19, 22,23,26,27,30,31,34,35,38,39
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,4,5,8,9,12,13,16,17, 20,21,24,25,28,29,32,33,36,37
	Bits
	2376
	3888
	5184
	6696
	8208
	11016
	14040
	17064
	23112
	29160

	Max. Throughput averaged over 1 frame
	Mbps
	1.398
	2.264
	3.055
	3.846
	4.697
	6.399
	8.026
	9.728
	13.133
	16.553

	Note 1:
Additional parameters are specified in Table 1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame


Table 9. PDSCH Fixed Reference Channel for Reference Sensitivity Power Level Requirements (FR2, SCS 60 kHz, TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200

	Subcarrier spacing configuration 
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	2
	2
	2

	Allocated resource blocks
	
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12

	Allocated slots per Frame
	
	23
	23
	23

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	6
	6
	6

	Maximum number of HARQ transmissions
	
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {3,4,8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,5,6,7} for i from {1,…,39}
	Bits
	4224
	8456
	16896

	Transport block CRC
	Bits
	24
	24
	24

	LDPC base graph
	
	2
	2
	2

	Number of Code Blocks per Slot
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {3,4,8,9} for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,5,6,7} for i from {1,…,39}
	CBs
	1
	2
	2

	Binary Channel Bits Per Slot
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {3,4,8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,5,6,7} for i from {1,…,39}
	Bits
	14256
	28512
	57024

	Max. Throughput averaged over 1 frame
	Mbps
	9.715
	19.449
	38.861

	Note 1:
Additional parameters are specified in Table 1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame


Table 10. PDSCH Fixed Reference Channel for Reference Sensitivity Power Level Requirements (FR2, SCS 120 kHz, TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200
	400

	Subcarrier spacing configuration 
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	3
	3
	3
	3

	Allocated resource blocks
	
	32
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	47
	47
	47
	47

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	6
	6
	6
	6

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {3,4,8,9} for i from {0,…,79}
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,5,6,7} for i from {1,…,79}
	Bits
	2088
	4224
	8456
	16896

	Transport block CRC
	Bits
	24
	24
	24
	24

	LDPC base graph
	
	2
	2
	2
	2

	Number of Code Blocks per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {3,4,8,9} for i from {0,…,79}
	CBs
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,5,6,7} for i from {1,…,79}
	CBs
	1
	1
	2
	2

	Binary Channel Bits Per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {3,4,8,9} for i from {0,…,79}
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,5,6,7} for i from {1,…,79}
	Bits
	6912
	14256
	28512
	57024

	Max. Throughput averaged over 1 frame
	Mbps
	5.638
	11.405
	22.831
	45.619

	Note 1:
Additional parameters are specified in Table 1.

Note 2:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 3: 
SS/PBCH block is transmitted in slot #0 of each frame


3. Conclusions
In this contribution we provide our views on the REFSENS SNR test configuration. In summary we make the following proposals:
Proposal 1:
Use semi-static method for TDD UL-DL configuration for REFSENS SNR tests

Proposal 2:
Use the following UL-DL configuration for TDD REFSENS tests
	
	FR1
15 kHz SCS
	FR1
30 kHz SCS
	FR1
60 kHz SCS
	FR2
60 kHz SCS
	FR2
120 kHz SCS

	TDD pattern
	1
	1
	2
	1
	1

	RRC Configuration (UL-DL-configuration-common)
	referenceSubcarrierSpacing
	15 kHz
	30 kHz
	30 kHz
	60 kHz
	120 kHz

	
	dl-UL-TransmissionPeriodicity
	ms5
	ms2p5
	ms1
	ms1p25
	ms0p625

	
	nrofDownlinkSlots
	3
	3
	1
	3
	3

	
	nrofDownlinkSymbols
	0
	0
	0
	0
	0

	
	nrofUplinkSlots
	1
	1
	0
	1
	1

	
	nrofUplinkSymbols
	11
	11
	12
	11
	11


Proposal 3:
Assume maximum number of HARQ processes equal to 6 for REFSENS SNR tests. Adopt HARQ timing in Figure 3.
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