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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

●
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

●
For a specific reference, subsequent revisions do not apply.

●
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP.TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone" 
<< Unchanged sections skipped >>

[26]
3GPP TS 38.306: “NR; User Equipment (UE) radio access capabilities”.
[27]
IEEE Std 149: "IEEE Standard Test Procedures for Antennas", IEEE.
[28]
3GPP TS 38.321: “NR; Medium Access Control (MAC) protocol specification”.
<< Unchanged sections skipped >>

7.3
Reference sensitivity

<< Unchanged sections skipped >>

7.3.2.4
Test description

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 and Table 7.3.2.4.1-2. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 7.3.2.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Highest supported BW, in addition to 100MHz and 200MHz

	Test SCS as specified in Table 5.3.5-1
	120kHz

	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
	 Inner_Full (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: Refer to Table 6.1-1 which defines uplink RB configuration and start RB location for each SCS, channel BW.


Table 7.3.2.4.1-2: Downlink Configuration of each RB allocation

	Channel Bandwidth
	SCS

kHz
	LCRBmax
	RB allocation (LCRB@RBstart)

	50MHz
	120
	32
	32@0

	100MHz
	120
	64
	64@0

	200MHz
	120
	128
	128@0

	400MHz
	120
	256
	256@0

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



	
	
	

	

	

	

	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


1.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.

2.
The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and C.3.1, and uplink signals according to Annex G.0, G.1 and G.3.1. 

4.
The UL Reference Measurement channels are set according to Table 7.3.2.4.1-1 and Table 7.3.2.4.1-2. 

5.
Propagation conditions are set according to Annex B.0.

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 [10] clause 4.5. Message contents are defined in clause 7.3.2.4.3. 

<< Unchanged sections skipped >>

7.3A
Reference sensitivity for CA

Editors note:

- 
TP analysis for Reference sensitivity CA pending.
7.3A.1
General

 The reference sensitivity power level REFSENS for both Intra-band non-contiguous CA and Intra-band contiguous CA is defined as the EIS level at the centre of the quiet zone in the RX beam peak direction (same as that found for single carrier scenario in clause 7.3.2), at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.

7.3A.2
Reference sensitivity power level for CA
7.3A.2.0
Minimum Conformance Requirements
7.3A.2.0.1
Intra-band contiguous CA

For each component carrier in the intra-band contiguous carrier aggregation, the throughput in QPSK R = 1/3 shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annex A (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal) with peak reference sensitivity values determined from section 7.3.2.3, and relaxation applied to peak reference sensitivity requirement as specified in Table 7.3A.2.0.1-1.
The normative reference for this requirement is TS 38.101-2 [3] clause 7.3A.2.1.
Table 7.3A.2.0.1-1: ΔRIB EIS Relaxation for CA operation by aggregated channel bandwidth

	Aggregated Channel BW ‘BWChannel_CA’ (MHz)
	ΔRIB (dB)

	BWChannel_CA ≤ 800
	0.0

	800 < BWChannel_CA ≤ 1200
	0.5


7.3A.2.0.2
Intra-band non-contiguous CA

For each component carrier in the intra-band non-contiguous carrier aggregation, the throughput in QPSK R=1/3 shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annex A (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal) with peak reference sensitivity values determined from section 7.3.2.3, and relaxation applied to peak reference sensitivity requirement as specified in Table 7.3A.2.0.2-1. 
The cumulative aggregated channel bandwidth is defined as the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs.
The normative reference for this requirement is TS 38.101-2 [3] clause 7.3A.2.2.
Table 7.3A.2.0.2-1: ΔRIB EIS Relaxation for CA operation by cumulative aggregated channel bandwidth
	Cumulative Aggregated Channel BW (MHz)
	ΔRIB (dB)

	≤ 800
	0.0

	[> 800 and ≤ 1400]
	[0.5]




7.3A.2.1
Reference sensitivity power level for CA (2DL CA)

7.3A.2.1.1
Test purpose

Same test purpose as in clause 7.3.2.1.

7.3A.2.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that supports FR2 2DL CA.

7.3A.2.1.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 7.3A.2.0.

7.3A.2.1.4
Test description

7.3A.2.1.4.1
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, and channel bandwidths based on NR CA configurations specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and are shown in Table 7.3A.2.1.4.1-1 and Table 7.3A.2.1.4.1-2. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 7.3A.2.1.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range, High range

	Test CA Bandwidth combination as specified in subclause 5.5A 
	Maximum aggregated BW (contiguous CA) or Maximum cumulative aggregated BW (non-contiguous CA)

	Test SCS as specified in Table 5.3.5-1
	120kHz

	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
	 Inner_Full 
(NOTE 2, NOTE 3)

	NOTE 1: Full RB allocation shall be used per each SCS and component carrier as specified in Table 7.3A.2.1.4.1-2.

NOTE 2: Refer to Table 6.1-1 which defines uplink RB configuration and start RB location for each SCS, channel BW.
NOTE 3: Use single carrier UL when testing reference sensitivity power level for CA.  


Table 7.3A.2.1.4.1-2: Downlink Configuration of each RB allocation

	Component Carrier
Bandwidth
	SCS

kHz
	LCRBmax
	RB allocation (LCRB@RBstart)

	50MHz
	120
	32
	32@0

	100MHz
	120
	64
	64@0

	200MHz
	120
	128
	128@0

	400MHz
	120
	256
	256@0

	NOTE 1:
CA Bandwidths are checked separately for each NR band, the applicable CA bandwidths are specified in Table 5.3A.4-1.


1.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.

2.
The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and C.3.1, and uplink signals according to Annex G.0, G.1 and G.3.1. 

4.
The UL Reference Measurement channels are set according to Table 7.3A.2.1.4.1-1 and Table 7.3A.2.1.4.1-2. 

5.
Propagation conditions are set according to Annex B.0.

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 [10] clause 4.5. Message contents are defined in clause 7.3A.2.1.4.3. 

7.3A.2.1.4.2
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.2.1.4.3.

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.2.1.4.1-1. 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.2.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

6.
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. 

7.
Set the UE in the Rx beam peak direction (same as that found for single carrier in clause 7.3.2). Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Rx beam selection to complete. 

8.
Perform EIS procedure as stated in Annex K.1.4 to calculate “averaged EIS” by changing the power level of the wanted signal with a step size of 0.2dB. For each power step measure the average throughput for a duration sufficient to achieve statistical significance according to Annex H.2.

9.
Compare the dB value of the “averaged EIS” value corresponding to the Rx beam peak direction (same as that found for single carrier in clause 7.3.2) identified in step 8 to the test requirement in Tables 7.3A.2.1.5-3 to Table 7.3A.2.1.5-7. If the EIS value is lower or equal to the value in Tables 7.3A.2.1.5-3 to Table 7.3A.2.1.5-7, pass the UE. Otherwise fail the UE.

NOTE 1:
The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

7.3A.2.1.4.3
Message contents

Message contents are according to TS 38.508-1 [6] subclause 4.6.1.

7.3A.2.1.5
Test requirement

For each component carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.2 and A.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5) with peak reference sensitivity specified in Tables 7.3A.2.1.5-3 to 7.3A.2.1.5-7. The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link Angle).

Table 7.3A.2.1.5-1: ΔRIB EIS Relaxation per component carrier for intra-band contiguous CA
	Aggregated Channel BW ‘BWChannel_CA’ (MHz)
	ΔRIB (dB) / CC

	BWChannel_CA ≤ 800
	0.0

	800 < BWChannel_CA ≤ 1200
	0.5


Table 7.3A.2.1.5-2: ΔRIB EIS Relaxation per component carrier for intra-band non-contiguous CA
	Cumulative Aggregated Channel BW (MHz)
	ΔRIB (dB) / CC

	≤ 800
	0.0

	[> 800 and ≤ 1400]
	[0.5]


Table 7.3A.2.1.5-3: Reference sensitivity per component carrier for power class 1

	Operating band
	REFSENS (dBm) / CC

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97.5+TT+ΔRIB
	-94.5+TT+ΔRIB
	-91.5+TT+ΔRIB
	-88.5+TT+ΔRIB

	n258
	-97.5+TT+ΔRIB
	-94.5+TT+ΔRIB
	-91.5+TT+ΔRIB
	-88.5+TT+ΔRIB

	n260
	-94.5+TT+ΔRIB
	-91.5+TT+ΔRIB
	-88.5+TT+ΔRIB
	-85.5+TT+ΔRIB

	n261
	-97.5+TT+ΔRIB
	-94.5+TT+ΔRIB
	-91.5+TT+ΔRIB
	-88.5+TT+ΔRIB


Table 7.3A.2.1.5-4: Reference sensitivity per component carrier for power class 2

	Operating band
	REFSENS (dBm) / CC

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-94.5+TT+ΔRIB
	-91.5+TT+ΔRIB
	-88.5+TT+ΔRIB
	-85.5+TT+ΔRIB

	n258
	-94.5+TT+ΔRIB
	-91.5+TT+ΔRIB
	-88.5+TT+ΔRIB
	-85.5+TT+ΔRIB

	n260
	
	
	
	

	n261
	-94.5+TT+ΔRIB
	-91.5+TT+ΔRIB
	-88.5+TT+ΔRIB
	-85.5+TT+ΔRIB


Table 7.3A.2.1.5-5: Reference sensitivity per component carrier for power class 3

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.3+TT+ΔRIB
	-85.3+TT+ΔRIB
	-82.3+TT+ΔRIB
	-79.3+TT+ΔRIB

	n258
	-88.3+TT+ΔRIB
	-85.3+TT+ΔRIB
	-82.3+TT+ΔRIB
	-79.3+TT+ΔRIB

	n260
	-85.7+TT+ΔRIB
	-82.7+TT+ΔRIB
	-79.7+TT+ΔRIB
	-76.7+TT+ΔRIB

	n261
	-88.3+TT+ΔRIB
	-85.3+TT+ΔRIB
	-82.3+TT+ΔRIB
	-79.3+TT+ΔRIB


Table 7.3A.2.1.5-6a: Test Tolerance per component carrier (Reference sensitivity for power class 3)

	Test Metric
	f ≤ 40.8 GHz

	IFF (DUT ≤ 15 cm)
	3.37 dB

	IFF (DUT ≤ 30 cm)
	3.32 dB


Table 7.3A.2.1.5-7: Reference sensitivity per component carrier for power class 4

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97+TT+ΔRIB
	-94+TT+ΔRIB
	-91+TT+ΔRIB
	-88+TT+ΔRIB

	n258
	-97+TT+ΔRIB
	-94+TT+ΔRIB
	-91+TT+ΔRIB
	-88+TT+ΔRIB

	n260
	-95+TT+ΔRIB
	-92+TT+ΔRIB
	-89+TT+ΔRIB
	-86+TT+ΔRIB

	n261
	-97+TT+ΔRIB
	-94+TT+ΔRIB
	-91+TT+ΔRIB
	-88+TT+ΔRIB


7.3A.2.2
Reference sensitivity power level for CA (3DL CA)

7.3A.2.2.1
Test purpose

Same test purpose as in clause 7.3A.2.1.1.
7.3A.2.2.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that supports FR2 3DL CA.

7.3A.2.2.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 7.3A.2.0.

7.3A.2.2.4
Test description
Same test description as in clause 7.3A.2.1.4.
7.3A.2.2.5
Test requirement

For each component carrier, the test requirement is the same as in clause 7.3A.2.1.5.
7.3A.2.3
Reference sensitivity power level for CA (4DL CA)
7.3A.2.3.1
Test purpose

Same test purpose as in clause 7.3A.2.1.1.
7.3A.2.3.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that supports FR2 4DL CA.

7.3A.2.3.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 7.3A.2.0.

7.3A.2.3.4
Test description
Same test description as in clause 7.3A.2.1.4.
7.3A.2.3.5
Test requirement

For each component carrier, the test requirement is the same as in clause 7.3A.2.1.5.
7.3A.2.4
Reference sensitivity power level for CA (5DL CA)
7.3A.2.4.1
Test purpose

Same test purpose as in clause 7.3A.2.1.1.
7.3A.2.4.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that supports FR2 5DL CA.

7.3A.2.4.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 7.3A.2.0.

7.3A.2.4.4
Test description
Same test description as in clause 7.3A.2.1.4.
7.3A.2.4.5
Test requirement

For each component carrier, the test requirement is the same as in clause 7.3A.2.1.5.
7.3A.2.5
Reference sensitivity power level for CA (6DL CA)

7.3A.2.5.1
Test purpose

Same test purpose as in clause 7.3A.2.1.1.
7.3A.2.5.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that supports FR2 6DL CA.

7.3A.2.5.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 7.3A.2.0.

7.3A.2.5.4
Test description
Same test description as in clause 7.3A.2.1.4.
7.3A.2.5.5
Test requirement

For each component carrier, the test requirement is the same as in clause 7.3A.2.1.5.
7.3A.2.6
Reference sensitivity power level for CA (7DL CA)

7.3A.2.6.1
Test purpose

Same test purpose as in clause 7.3A.2.1.1.
7.3A.2.6.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that supports FR2 7DL CA.

7.3A.2.6.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 7.3A.2.0.

7.3A.2.6.4
Test description
Same test description as in clause 7.3A.2.1.4.
7.3A.2.6.5
Test requirement

For each component carrier, the test requirement is the same as in clause 7.3A.2.1.5.
7.3A.2.7
Reference sensitivity power level for CA (8DL CA)
7.3A.2.7.1
Test purpose

Same test purpose as in clause 7.3A.2.1.1.
7.3A.2.7.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that supports FR2 3DL CA.

7.3A.2.7.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 7.3A.2.0.

7.3A.2.7.4
Test description
Same test description as in clause 7.3A.2.1.4.
7.3A.2.7.5
Test requirement

For each component carrier, the test requirement is the same as in clause 7.3A.2.1.5.
7.3D
Reference sensitivity for UL-MIMO

FFS.
<< End of changes >>
