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	Reason for change:
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	Summary of change:
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	Other comments:
	Add skeleton of required 7.3C Reference sensitivity power level for SUL to TS 38.521-1
r1
· Move the text of reference TS 38.101-1  to end of section 7.3C.2.3
· Added Test Configuration tables

· Corrected Table reference in section 7.3C.2.4.1 

· Corrected message contents clause reference in Step 6 of 7.3C.2.4.1
· Corrected Table references in section 7.3C.2.5
· Added Table 7.3C.2.4.1-1: Test Configuration Table

· Added Table 7.3C.2.4.1-2: Downlink Configuration of each RB allocation

· Added Table 7.3C.2.4.1-3: Uplink Configuration of each RB allocation 

· Corrected RB values in Table 7.3C.2.4.1-3 

· Added Table 7.3C.2.5-1: Two antenna port reference sensitivity QPSK, but content to TBD.

· Added Table 7.3C.2.5-2: Uplink configuration for reference sensitivity, but content to TBD




[Start of Changes]
7.3C

Reference sensitivity power level for SUL 
7.3C.1 
General 
FFS
7.3C.2 
Reference sensitivity power level
Editor’s Note:

- Initial condition is not complete.

- Message contents is not complete.

- Test tolerance is not complete
- Choice of UL Modulation scheme need to be investigation further
7.3C.2.1 
Test Purpose
The test purpose is to verify the ability of the UE to receive data with a given average throughput for a specified reference measurement channel, under SUL operation and conditions of low signal level, ideal propagation and no added noise.
7.3C.2.2 
Test applicability
This test case applies to all types of NR UE release 15 and forward
7.3C.2.3 
Minimum conformance requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.3-1 and Table 7.3.3-2
For SUL operation, the reference receive sensitivity (REFSENS) requirement for downlink bands specified in Table 7.3.3-1 shall be met for an uplink transmission bandwidth less than or equal to that specified in Table 7.3.3-2 or supplementary uplink transmission bandwidth less than or equal to that specified in Table 7.3C2-1.

Table 7.3C.2-1: Supplementary Uplink configuration for reference sensitivity
	Downlink band/ Uplink band /Channel bandwidth / NRB

	Downlink band
	Uplink band
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	n78
	n80
	25
	52
	79
	106

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


For the UE that supports any of the SUL operation given in Table 7.3C.2-2, exceptions to the requirements specified in Table 7.3.3-1are allowed when the uplink is active in a lower frequency band and is within a specified frequency range such that transmitter harmonics fall within the downlink transmission bandwidth assigned in a higher band as noted in Table 7.3C.2-2. For these exceptions, the UE shall meet the requirements specified in Table 7.3C2.-2 and Table 7.3C2.-3.

Table 7.3C.2-2: Reference sensitivity for SUL operation (exceptions due to harmonic issue)
	UL band
	DL band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	n80
	n781,2
	27.1
	23.9 
	22.1 
	20.9 
	
	
	17.9
	
	
	
	

	
	n783
	1.9
	1.1
	0.8
	0.3
	
	
	
	
	
	
	

	NOTE 1:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.
NOTE 2:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that [image: image1.wmf]ë
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NOTE 3:
The requirements are only applicable to channel bandwidths with a carrier frequency at [image: image5.wmf](

)

2

/

20

HB

Channel

BW

+

±

 MHz offset from [image: image6.wmf]LB

UL

f

2

 in the victim (higher band) with [image: image7.wmf]__

/2/2

LBLBLBLBLB

ULlowChannelULULhighChannel

FBWfFBW

+££-

, where[image: image8.wmf]LB

Channel

BW

and[image: image9.wmf]HB

Channel

BW

are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.


Table 7.3C.2-3: Supplementary Uplink configuration (exceptions due to harmonic issue)
	UL band
	DL band
	5 MHz (NRB)
	10 MHz (NRB)
	15 MHz (NRB)
	20 MHz (NRB)
	25 MHz (NRB)
	30 MHz (NRB)
	40 MHz (NRB)
	50 MHz (NRB)
	60 MHz (NRB)
	80 MHz (NRB)
	100 MHz (NRB)

	n80
	n78
	12
	26
	39
	531, 1002
	
	
	
	
	
	
	

	NOTE 1:
The configuration is used for measurement of MSD for NR channel bandwidth of 20MHz.
NOTE 2:
The configuration is used for measurement of MSD for NR channel bandwidth of 40MHz.


The normative reference for this requirement is TS 38.101-1 [2] clause 7.3C.2
7.3C.2.4 
Test description
7.3C.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in table [TBD].  All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Table 7.3C.2.4.1-1, Table 7.3C.2.4.1-2, and Table 7.3C.2.4.1-3 The details of the uplink reference measurement channels (RMCs) are specified in [Annexe A]. Configurations of PDSCH and PDCCH before measurement are specified in [Annex C].
Table 7.3C.2.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause [TBD]
	[Normal, TL/VL, TL/VH, TH/VL, TH/VH]

	Test Frequencies as specified in TS 38.508-1 [5] subclause [TBD]
	[Low range, Mid range, High range]

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause [TBD]
	[Lowest, Mid, Highest]

	Test SCS as specified in TS-508-1 [5] subclause [TBD]
	[Lowest supported SCS per test channel BW]

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	CP-OFDM QPSK
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM QPSK
	Inner RB allocation

	2
	
	DFT-s-OFDM QPSK
	Outer RB allocation

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 7.3.4.1-2 and Table 7.3.4.1-3


Table 7.3C.2.4.1-2: Downlink Configuration of each RB allocation

	Channel Bandwidth
	SCS(kHz)
	LCRBmax
	Outer RB allocation / Normal RB allocation

	5MHz
	15
	25
	25@0

	
	30
	11
	11@0

	
	60
	N/A
	N/A

	10MHz
	15
	52
	52@0

	
	30
	24
	24@0

	
	60
	11
	11@0

	15MHz
	15
	79
	79@0

	
	30
	38
	38@0

	
	60
	18
	18@0

	20MHz
	15
	106
	106@0

	
	30
	51
	51@0

	
	60
	24
	24@0

	25MHz
	15
	133
	133@0

	
	30
	65
	65@0

	
	60
	31
	31@0

	30MHz
	15
	[TBD]
	[TBD]

	
	30
	[TBD]
	[TBD]

	
	60
	[TBD]
	[TBD]

	40MHz
	15
	216
	216@0

	
	30
	106
	106@0

	
	60
	51
	51@0

	50MHz
	15
	270
	270@0

	
	30
	133
	133@0

	
	60
	65
	65@0

	60MHz
	15
	N/A
	N/A

	
	30
	162
	162@0

	
	60
	79
	79@0

	80MHz
	15
	N/A
	N/A

	
	30
	217
	217@0

	
	60
	107
	107@0

	100MHz
	15
	N/A
	N/A

	
	30
	273
	273@0

	
	60
	135
	135@0

	NOTE 1:
Test Channel Bandwidths are checked separately for each NR band, the applicable channel bandwidths are specified in Table [TBD].


Table 7.3C.2.4.1-3: Uplink Configuration of each RB allocation
	Channel Bandwidth
	SCS(kHz)
	LCRBmax
	Inner RB allocation
	Outer RB allocation / Normal RB allocation

	5MHz
	15
	25
	[TBD]
	25@0

	
	30
	10
	[TBD]
	10@0

	
	60
	N/A
	[TBD]
	N/A

	10MHz
	15
	50
	[TBD]
	50@0

	
	30
	24
	[TBD]
	24@0

	
	60
	10
	[TBD]
	10@0

	15MHz
	15
	75
	[TBD]
	75@0

	
	30
	36
	[TBD]
	36@0

	
	60
	18
	[TBD]
	18@0

	20MHz
	15
	100
	[TBD]
	100@0

	
	30
	50
	[TBD]
	50@0

	
	60
	24
	[TBD]
	24@0

	25MHz
	15
	[TBD]
	[TBD]
	50@0

	
	30
	[TBD]
	[TBD]
	24@0

	
	60
	[TBD]
	[TBD]
	10@0

	30MHz
	15
	[TBD]
	[TBD]
	[TBD]

	
	30
	[TBD]
	[TBD]
	[TBD]

	
	60
	[TBD]
	[TBD]
	[TBD]

	40MHz
	15
	216
	[TBD]
	216@0

	
	30
	100
	[TBD]
	100@0

	
	60
	50
	[TBD]
	50@0

	50MHz
	15
	270
	[TBD]
	270@0

	
	30
	128
	[TBD]
	128@0

	
	60
	65
	[TBD]
	65@0

	60MHz
	15
	N/A
	[TBD]
	N/A

	
	30
	162
	[TBD]
	162@0

	
	60
	75
	[TBD]
	75@0

	80MHz
	15
	N/A
	[TBD]
	N/A

	
	30
	216
	[TBD]
	216@0

	
	60
	100
	[TBD]
	100@0

	100MHz
	15
	N/A
	[TBD]
	N/A

	
	30
	270
	[TBD]
	270@0

	
	60
	135
	[TBD]
	135@0

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band which applicable channel bandwidths are specified in Table TBD.

Note 2.
Depending on NR band, only the appropriate Uplink RB allocation value according to Table [TBD] is tested per Test Channel Bandwidth. The allocation shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth


1.
Connect the SS to the UE antenna connectors as shown in [TBD].

2.
The parameter settings for the cell are set up according to [TBD].

3.
Downlink signals are initially set up according to [TBD], and uplink signals according to [TBD].

4.
The UL Reference Measurement Channel is set according to Table 7.3C.2.4.1-1, Table 7.3C.2.4.1-2, and Table 7.3C.2.4.1-3. 

5.
Propagation conditions are set according to [TBD].

6.
Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38.508-1 [5] clause 4.5.  Message contents are defined in clause 7.3C2.4.3
7.3C.2.4.2
Test procedure
[TBD]
7.3C2.4.3
Message contents
Message contents are according to TS 38.508-1 subclause [TBD].
7.3C.2.5
Test requirement
For SUL operation, the reference receive sensitivity (REFSENS) requirement for downlink bands specified in Table Table 7.3.2.3-1 shall be met for an uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.3-2 or supplementary uplink transmission bandwidth less than or equal to that specified in Table 7.3C.2-1. 
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex [TBD] with parameters specified in Tables 7.3C.2.5-1 and Tables 7.3C.2.5-2.
Table 7.3C.2.5-1: Two antenna port reference sensitivity QPSK PREFSENS
<TBD>
Table 7.3C.2.5-2: Uplink configuration for reference sensitivity
<TBD>

[End of Changes]
