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7.3.4	EIS spherical coverage
Editor’s Note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
· The test case is incomplete for band n259 and band n262.
7.3.4.1	Test purpose
To verify that the EIS spherical coverage of the UE receiver is acceptable under conditions of low signal level, ideal propagation and no added noise.
7.3.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
7.3.4.3	Minimum conformance requirements
The reference sensitivity power level REFSENS at a single grid point of the spherical grid 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.
The reference measurement channels and throughput criterion shall be as specified in section 7.3.2.3.
For power class 1, the maximum EIS at the 85th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-1 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).

Table 7.3.4.3-1: EIS spherical coverage for power class 1
	Operating band
	EIS at 85th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n257
	-89.5
	-86.5
	-83.5
	-80.5
	N/A
	N/A
	N/A

	n258
	-89.5
	-86.5
	-83.5
	-80.5
	N/A
	N/A
	N/A

	n260
	-86.5
	-83.5
	-80.5
	-77.5
	N/A
	N/A
	N/A

	n261
	-89.5
	-86.5
	-83.5
	-80.5
	N/A
	N/A
	N/A

	n262
	-84.3
	-81.3
	-78.3
	-75.3
	N/A
	N/A
	N/A

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.


For power class 2, the maximum EIS at the 60th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-2 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).

Table 7.3.4.3-2: EIS spherical coverage for power class 2
	Operating band
	EIS at 60th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n257
	-81
	-78
	-75
	-72
	N.A
	N.A
	N.A

	n258
	-81
	-78
	-75
	-72
	N.A
	N.A
	N.A

	n261
	-81
	-78
	-75
	-72
	N.A
	N.A
	N.A

	n262
	-74.9
	-71.9
	-68.9
	-65.9
	N.A
	N.A
	N.A

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



For power class 3, the maximum EIS at the 50th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-3 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
For power class 3, the UEs that support operation in multiple FR2 bands, the minimum requirement for EIS spherical coverage in Table 7.3.4.3-3 shall be increased per band, respectively, by the reference sensitivity relaxation parameter ∑MBS and ∆MBS,n as specified in Table 7.3.2.3.3-1a and 7.3.2.3.3-1b..

Table 7.3.4.3-3: EIS spherical coverage for power class 3
	Operating band
	EIS at 50th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n257
	-77.4
	-74.4
	-71.4
	-68.4
	N.A
	N.A
	N.A

	n258
	-77.4
	-74.4
	-71.4
	-68.4
	N.A
	N.A
	N.A

	n259
	-71.9
	-68.9
	-65.9
	-62.9
	N.A
	N.A
	N.A

	n260
	-73.1
	-70.1
	-67.1
	-64.1
	N.A
	N.A
	N.A

	n261
	-77.4
	-74.4
	-71.4
	-68.4
	N.A
	N.A
	N.A

	n262
	-69.7
	-66.7
	-63.7
	-60.7
	N.A
	N.A
	N.A

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



For power class 4, the maximum EIS at the 20th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-4 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).

Table 7.3.4.3-4: EIS spherical coverage for power class 4
	Operating band
	EIS at 20th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.0
	-85.0
	-82.0
	-79.0

	n258
	-88.0
	-85.0
	-82.0
	-79.0

	n260
	-83.0
	-80.0
	-77.0
	-74.0

	n261
	-88.0
	-85.0
	-82.0
	-79.0

	n262
	-78.9
	-75.9
	-72.9
	-69.9

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.4.3-5.
Table 7.3.4.3-5: Uplink configuration for reference sensitivity
	NR Band / Channel bandwidth / NRB / SCS / Duplex mode

	NR Band
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	SCS
	Duplex Mode

	n257
	32
	64
	128
	256
	120 kHz
	TDD

	n258
	32
	64
	128
	256
	120 kHz
	TDD

	n260
	32
	64
	128
	256
	120 kHz
	TDD

	n261
	32
	64
	128
	256
	120 kHz
	TDD



Unless given by Table 7.3.4.3-6, the minimum requirements specified in Table 7.3.4.3-1, Table 7.3.4.3-2, Table 7.3.4.3-3 and Table 7.3.4.3-4 shall be verified with the network signalling value NS_200 configured. 
Table 7.3.4.3-6: Network Signalling value for reference sensitivity
	NR Band
	Network Signalling value

	n258
	NS_201



For the UE which supports inter-band carrier aggregation, the minimum requirement for reference sensitivity in Table 7.3.4.3-1, Table 7.3.4.3-2, Table 7.3.4.3-3 and Table 7.3.4.3-4 shall be increased by the amount given in ΔRIB,P,n defined in subclause 7.3A.2.0.3 for the applicable operating bands.
The normative reference for this requirement is TS 38.101-2 [3] clause 7.3.4.
7.3.4.4	Test description
7.3.4.4.1	Initial conditions
Same initial conditions as in clause 7.3.2.4.1 except that only normal condition is tested.
7.3.4.4.2	Test procedure
1.	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.
2.	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.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200msec for the UE to reach PUMAX.
4.	Set the UE in the Rx beam peak direction found with a 3D EIS scan as performed in Annex K.1.2. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Rx beam selection to complete. 
54.	Measure UE EIS value for each grid point according to EIS spherical coverage procedure defined in Annex K.1.6.0, and obtain a Complimentary Cumulative Distribution Function (CCDF) of all EIS dBm values. Alternatively, UE EIS measurement for each grid point could be done according to Rx Fast spherical coverage procedure defined in Annex K.1.6.1. After a rotation, allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for UE to find the best beam to use. EIS is calculated considering both polarizations, theta and phi.
65.	Identify the EIS dBm value corresponding to %-tile (UE power class dependent) value in the applicable test requirement table in section 7.3.4.5.
76.	Compare the EIS dBm value identified in step 65, to the limit value in the applicable test requirement table in section 7.3.4.5. If the EIS dBm value is lower or equal to the limit value, pass the UE. Otherwise fail the UE.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.2.
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7.3A.3.0.3	EIS spherical coverage for inter-band CA
The inter-band CA requirement applies per operating band, for all active component carriers with UL assigned to one band and one DL component carrier per band. The requirement on each component carrier shall be met when the power in the component carrier in the other band is set to its EIS spherical coverage requirement for inter-band CA specified in this sub-clause.
The inter-band CA spherical coverage requirement for each power class will be satisfied if the intersection set of spherical coverage areas exceeds the common coverage requirement. Intersection set of spherical coverage areas is defined as a fraction of area of full sphere measured around the UE where both bands meet their defined individual EIS spherical coverage requirements for inter-band CA operation. The common coverage requirement is determined as <100-percentile rank> %, where ‘percentile rank’ is the percentile value in the specification of spherical coverage for that power class from clause 7.3.4.The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link angle).
The reference measurement channels and throughput criterion shall be as specified in clause 7.3A.2.0.3. The requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in clause 7.3.2.
Unless otherwise specified, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3.3.1-1) configured.
The required spherical coverage EIS for each band in inter-band CA operation is given in clause 7.3.4 and modified by ΔRIB,S,n. The value of ∆RIB,S,n is defined in Table 7.3A.3.0.3-1.
Table 7.3A.3.0.3-1: ΔRIB,S,n EIS spherical coverage requirement relaxation for inter-band CA for power class 3
	NR CA band combination
	NR band
	ΔRIB,S,n (dB)

	CA_n260-n261
	n260
	3.5

	
	n261
	3.5



7.3A.3.1	EIS Spherical Coverage for Inter-band CA (2DL CA)
Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are FFS
· Test Config is FFS.
· In case of frequency separation larger than 800 MHz and in case the device manufacturer does not explicitly declare that the beam peak for a reference (frequency band, CBW) or (frequency band combination, CA BW class) is applicable for a group of other intra-band contiguous combinations and CA BW classes, according to Table A.4.3.9-6 in 38.508-2, following aspect of beam peak search procedures for CA is FFS: RB allocation, power level, channel bandwidth configuration, per CC approach or all CC combined approach, etc
7.3A.3.1.1	Test purpose
Same test purpose as in 7.3.4.1
7.3A.3.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2DL inter-band CA.
7.3A.3.1.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 7.3A.3.0.
The normative reference for this requirement is TS 38.101-2 [3] clause 7.3A.3.
7.3A.3.1.4	Test description
7.3A.3.1.4.1	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, test channel bandwidths and sub-carrier spacing based on NR CA configurations specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and subcarrier spacing are shown in Table [TBD], Table [TBD] and Table [TBD]. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. The details of the OCNG patterns used are specified in Annex A.5. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.3A.3.1.4.1-1: Test Configuration Table
FFS
7.3A.3.1.4.2	Test procedure
1.	Configure SCC according to Annex C.0, C.1, C.2 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 7.3A.3.1.4.3.
3.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321[28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.2).
4.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.3A.3.1.4.1-1. 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 Table 7.3A.3.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200msec for the UE to reach PUMAX.
4.	Set the UE in the Rx beam peak direction found with a 3D EIS scan as performed in Annex K.1.2. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Rx beam selection to complete. 
54.	For each component carrier, measure UE EIS value for each grid point according to EIS spherical coverage procedure defined in Annex K.1.6.0, and obtain a Complimentary Cumulative Distribution Function (CCDF) of all EIS dBm values. Alternatively, UE EIS measurement for each grid point could be done according to Rx Fast spherical coverage procedure defined in Annex K.1.6.1. After a rotation, allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for UE to find the best beam to use. EIS is calculated considering both polarizations, theta and phi.
65.	Identify the EIS dBm value corresponding to %-tile (UE power class dependent) value in the applicable test requirement tables in section 7.3A.3.1.5.
76.	Compare the EIS dBm value identified in step 65, to the limit value in the applicable test requirement tables in section 7.3A.3.1.5. If the EIS dBm value is lower or equal to the limit value, pass the UE. Otherwise fail the UE.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.2.
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