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[bookmark: _Toc137543608][bookmark: _Toc152356679]7	Receiver characteristics
[bookmark: _Toc27478337][bookmark: _Toc36227051][bookmark: _Toc137543609][bookmark: _Toc152356680]7.1	General
Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with an integral antenna only, a reference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an integral antenna(s) may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. For UEs with more than one receiver antenna connector, identical interfering signals shall be applied to each receiver antenna port if more than one of these is used (diversity).
The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective clauses below.
With the exception of clause 7.3, the requirements shall be verified with the network signalling value NS_01 configured in Table [to be updated]6.2.3.3.1-1.
All requirements in this clause are applicable to devices supporting GSO and/or NGSO satellites.
All the parameters in clause 7 are defined using the UL reference measurement channels specified in 3GPP TS 38.101-1 [5] Annex A.2.2, the DL reference measurement channels specified in 3GPP TS 38.101-1 [5] Annex A.3.2 and using the set-up specified in 3GPP TS 38.101-1 [5] Annex C.3.1.
[bookmark: _Toc27478338][bookmark: _Toc36227052][bookmark: _Toc137543610][bookmark: _Toc152356681]7.2	Diversity characteristics
[bookmark: _Toc27478339][bookmark: _Toc36227053]The UE is required to be equipped with a minimum of two RX antenna ports in all operating bands.
The UE shall be verified with two RX antenna ports in all supported frequency bands.
The above rules apply for all clauses with the exception of clause 7.9.
[bookmark: _Toc137543611][bookmark: _Toc152356682]7.3	Reference sensitivity
[bookmark: _Toc27478340][bookmark: _Toc36227054][bookmark: _Toc137543612][bookmark: _Toc152356683]7.3.1	General
The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna ports for all UE categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
In later clauses of Clause 7 where the value of REFSENS is used as a reference to set the corresponding requirement. In all bands, the UE shall be verified against those requirements by applying the REFSENS value in Table 7.3.2.3-1.
[bookmark: _Toc27478341][bookmark: _Toc36227055][bookmark: _Toc137543613][bookmark: _Toc152356684]7.3.2	Reference sensitivity power level
Editor's Note: This clause is incomplete. The following aspects are either missing or not yet determined:
- Annex F MU/TT is to be updated
[bookmark: _Toc27478342][bookmark: _Toc36227056][bookmark: _Toc152356685]7.3.2.1	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 conditions of low signal level, ideal propagation and no added noise.
[bookmark: _Toc27478343][bookmark: _Toc36227057][bookmark: _Toc152356686]7.3.2.2	Test applicability
The requirements of this test apply to all types of NR Power Class 3 UE release 17 and forward that support satellite access operation. 
[bookmark: _Toc27478344][bookmark: _Toc36227058][bookmark: _Toc152356687]7.3.2.3	Minimum conformance requirements
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annex A3.2.2 of 3GPP TS 38.101‑1 [5], with parameters specified in Table 7.3.2.3-1.
Table 7.3.2.3-1: Two antenna port reference sensitivity QPSK PREFSENS for FDD bands
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n256
	15
	-99.5
	-96.3
	-94.5
	-93.8
	
	
	
	
	
	

	
	30
	
	-96.6
	-94.6
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-94.2
	
	
	
	
	
	

	n255
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170228___7]NOTE：The transmitter shall be set to PUMAX as defined in clause 6.2.4 of 3GPP TS 38.101-1 [5].



The reference receiver sensitivity (REFSENS) requirement specified in Table 7.3.2.3-1 shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.3-2.
less than or equal to that specified in Table 7.3.2.3-2.
Table 7.3.2.3-2: Uplink configuration for reference sensitivity
	Operating band / SCS (kHz) / Channel bandwidth (MHz) / Duplex mode

	Operating Band
	SCS
	5
	10
	15
	20
	Duplex Mode

	
	15
	25
	50
	75
	100
	

	n256
	30
	
	24
	36
	50
	FDD

	
	60
	
	10
	18
	24
	

	
	15
	25
	50
	75
	[75]
	

	n255
	30
	
	24
	36
	[36]
	FDD

	
	60
	
	10
	18
	[18]
	

	NOTE:	UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth in (Table 5.3.2-1 of 3GPP TS 38.101-1 [5]).



The minimum requirements specified in Table 7.3.2.3-1 shall be verified with the network signalling value NS_01 configured in (Table 6.2.3.1-1 of 3GPP TS 38.101‑1 [5]) configured.
The normative reference for this requirement is TS 38.101-5 [11] clause 7.3.2. 
[bookmark: _Toc27478345][bookmark: _Toc36227059][bookmark: _Toc152356688]7.3.2.4	Test description
[bookmark: _Toc27478346][bookmark: _Toc36227060][bookmark: _Toc152356689]7.3.2.4.1	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 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Table 7.3.2.4.1-1, Table 7.3.2.4.1-2, and Table 7.3.2.4.1-3 The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2.2of TS 38.521-1 [2]. Configurations of PDSCH and PDCCH before measurement are specified in Annex [to be updated]C.2.
[bookmark: _MCCTEMPBM_CRPT44170229___4]Table 7.3.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [12] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [12] subclause4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [12] subclause 4.3.1
	Lowest, Mid, Highest


	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	Full RB (NOTE 1)
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:	REFSENS refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for each SCS, channel BW and NR band. 


[bookmark: _MCCTEMPBM_CRPT44170230___4]
Table 7.3.2.4.1-2: 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

	NOTE:	Test Channel Bandwidths are checked separately for each NR band, the applicable channel bandwidths are specified in Table 5.3.5-1.



Table 7.3.2.4.1-3: Uplink configuration for reference sensitivity, LCRB @ RBstart format
	Operating
Band
	SCS
kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	n256
	15
	25@0
	50@0
	75@0
	100@0

	
	30
	
	24@0
	36@0
	50@0

	
	60
	
	10@0
	18@0
	24@0

	n255
	15
	25@0
	50@0
	75@0
	[75@0]

	
	30
	10@11
	24@0
	36@0
	[36@0]

	
	60
	
	10@0
	18@0
	[18@0]



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [12] Annex A, Figure A.3.1.1 for TE diagram and clause A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [12] subclause 4.4.3.
3.	Downlink signals are initially set up according to TS 38.521-1 [2] clauses C.0, C.1 and C.2, and uplink signals according to TS 38.521-1 [2] clausesAnnex G.0, G.1, G.2, and G.3.01.
4.	The UL and Reference Measurement Channel is set according to Table 7.3.2.4.1-1, Table 7.3.2.4.1-2, and Table 7.3.2.4.1-3. 
5.	Propagation conditions are set according to Annex B.0. in TS 38.521-1 [2].
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [12] clause 4.5. Message contents are defined in clause 7.3.2.4.3.
[bookmark: _Toc27478347][bookmark: _Toc36227061][bookmark: _Toc152356690]7.3.2.4.2	Test procedure.
1.	UE location according to TS 38.508-1 [12] clause 5.6.1 is provided to the UE through  any preconfigured means.
2.	Test equipment shall emulate the signal with doppler and delay according to ephemeris defined in TS 38.508-1 [12] table Table 5.6.2.1-1 for GSO if UE supports only GSO or both GSO and NGSO satellites and table Table 5.6.2.1-3 for NGSO (LEO-1200) if UE supports only NGSO satellites. Test system shall send same SIB19 information during the duration of the test as defined in TS 38.508-1 [12] clause 5.6.3.1.
3. 	 Deactivate UE prediction of satellite trajectory by any preconfigured means.
4.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.3.2.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
5.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Tables 7.3.2.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
6.	Set the Downlink signal level to the appropriate REFSENS value defined in Table 7.3.2.5-1 if 2Rx antennas connected or Table 7.3.2.5-2 if 4Rx antennas connected.  Send continuously uplink power control "up" commands in the uplink scheduling information to the UE to ensure the UE transmits PUMAX level for at least the duration of the Throughput measurement.
7.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex [to be updated]H.2.
[bookmark: _Toc27478348][bookmark: _Toc36227062][bookmark: _Toc152356691]7.3.2.4.3	Message contents
Message contents are according to TS 38.508-1 [12] clause 4.6 ensuring Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED for NR band.
Message contents are according to TS 38.508-1[12] subclause 4.6 with the following exceptions for each network signalling value.
SIB19 message contents according to TS 38.508-1 [12] clause 5.6.2.1
7.3.2.4.3.1	Message contents exceptions (network signalled value "NS_01")
Message contents according to TS 38.508-1 [12] subclause 4.6 can be used without exceptions.
[bookmark: _Toc27478349][bookmark: _Toc36227063][bookmark: _Toc152356692]7.3.2.5	Test requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex [to be updated]A.3.2 with reference receive power level specified in Tables 7.3.2.5-1 and parameters specified Tables 7.3.2.4.1-1, Tables 7.3.2.4.1-2 and Tables 7.3.2.4.1-3.
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Table 7.3.2.5-1: Two antenna port Reference sensitivity QPSK PREFSENS for FDD bands for PC3
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 
MHz (dBm)
	35 
MHz (dBm)
	40
MHz
(dBm)
	45
MHz
(dBm)
	50
MHz
(dBm)
	Duplex Mode

	n256
	15
	-99.5 +TT
	-96.3 +TT
	-94.5 +TT
	-93.8 +TT
	
	
	
	
	
	
	FDD

	
	30
	
	-96.6 +TT
	-94.6 +TT
	-94.0 +TT
	
	
	
	
	
	
	

	
	60
	
	-97.0 +TT
	-94.9 +TT
	-94.2 +TT
	
	
	
	
	
	
	

	n255
	15
	-100.0 +TT
	-96.8 +TT
	-95.0 +TT
	-93.8 +TT
	
	
	
	
	
	
	FDD

	
	30
	
	-97.1 +TT
	-95.1 +TT
	-94.0 +TT
	
	
	
	
	
	
	

	
	60
	
	-97.5 +TT
	-95.4 +TT
	-94.2 +TT
	
	
	
	
	
	
	

	
	30
	
	-96.63  +TT
	-94.63  +TT
	-93.53  +TT
	
	
	
	
	
	
	

	
	60
	
	-97.03  +TT
	-94.93  +TT
	-93.73  +TT
	
	
	
	
	
	
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE. Four Rx antenna ports for RedCap UE is not supported for this operating bandVoid.
NOTE 2:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4 
NOTE 3:	3 indicates that the requirement is modified by -0.5 dB when the assigned NR channel bandwidth is confined within 1475.9-1510.9 MHz.
NOTE 4:	Void
NOTE 5:	Void
NOTE 6:	TT for each frequency and channel bandwidth is specified in Table 7.3.2.5-32.




Table 7.3.2.5-2: Test Tolerance (TT) for RX sensitivity level
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0 GHz

	[X dB]
	[Y dB]



==============================================================
<< End of changes >>

