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[Start of Changes]
7.3A

Reference sensitivity for CA

7.3A.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.


7.3A.2
Reference sensitivity power level for CA

7.3A.2.1
Intra-band contiguous CA
7.3A.2.1.1
Test purpose

To verify the ability of UE that support CA 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.

A UE unable to meet the throughput requirement under these conditions will decrease the effective coverage area. 
7.3A.2.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support intra-band contiguous NR DL CA
7.3A.2.1.3
Minimum conformance requirements

For intra-band contiguous carrier aggregation, the throughput of each component carrier 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 FDD/TDD for the DL-signal) with peak reference sensitivity specified in Table 7.3.3-1.

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 the UE which supports inter-band carrier aggregation, the minimum requirement for reference sensitivity in Table 7.3.3-1 shall be increased by the amount given in ΔRIB,c defined in subclause 7.3A.2.1.3.1 for the applicable operating bands.
7.3A.2.1.3.1
ΔRIB,c for CA

7.3A.2.1.3.1.1
General

For a UE supporting a CA configuration, the ΔRIB,c applies for both SC and CA operation.
7.3A.2.1.3.1.2
Inter-band CA

For the UE which supports inter-band carrier aggregation, the minimum requirement for reference sensitivity in Table 7.3.3-1 shall be increased by the amount given in ΔRIB,c defined in subclause 7.3A.2.1.3.1.2 for two bands CA, and in subclause 7.3A.2.1.3.1.3 for threebands CA.

7.3A.2.1.3.1.2
ΔRIB,c for two bands

Table 7.3A.3.2.1-1: ΔRIB,c due to CA (two bands)

	Inter-band CA configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_n3A-n78A
	n3
	0.2

	
	n78
	0.5

	CA_n28A-n78A
	n28
	0.2

	
	n78
	0.5

	CA_n41A-n78A1
	n78
	0.5


	NOTE 1: Synchronization of sub-frame and Tx-Rx timing is assumed.


7.3A.2.1.3.1.3
ΔRIB,c  for three bands

Table 7.3A.3.2.2-1: ΔRIB,c due to CA (three bands)

	Inter-band CA configuration
	E-UTRA Band
	ΔRIB,c [dB]

	
	
	

	
	
	

	
	
	


7.3A.2.1.3.2
Reference sensitivity exceptions due to UL harmonic interference for CA
Sensitivity degradation is allowed for a band in frequency range 1 if it is impacted by UL harmonic interference from another band in frequency range 1 of the same CA configuration. Reference sensitivity exceptions are specified in Table 7.3A.2.1.3.2-1 with uplink configuration specified in Table 7.3A.2.1.3.2-2.
Table 7.3A.2.1.3.2-1: Reference sensitivity exceptions due to UL harmonic for NR CA FR1
	
	MSD due to harmonic exception for the DL band

	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

	n3
	n781,2
	
	23.9 
	22.1 
	20.9 
	
	
	17.9
	16.9
	16.1
	
	

	
	n783
	
	1.1
	0.8
	0.3
	
	
	
	
	
	
	

	n28
	n781,2
	
	[10.4]
	[8.9]
	[7.8]
	
	
	[4.7]
	[3.7]
	[3]
	[1.7]
	[0.7]

	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

û

1

.

0

2

.

0

/

HB

DL

LB

UL

f

f

=

in MHz and 
[image: image2.wmf]__

/2/2

LBLBLBLBLB

ULlowChannelULULhighChannel

FBWfFBW

+££-

 with[image: image3.wmf]HB

DL

f

 carrier frequency in the victim (higher) band in MHz and [image: image4.wmf]LB

Channel

BW

 the channel bandwidth configured in the lower band.
NOTE 3:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.


Table 7.3A.2.1.3.2-2: Uplink configuration for reference sensitivity exceptions due to UL harmonic interference for NR CA, FR1 

	
	NR Band / Channel bandwidth of the high band

	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



	n3
	n78
	
	26
	39
	53
	
	
	106
	133
	160
	
	

	n28
	n78
	5
	10
	15
	20
	
	
	
	
	
	
	


For unsynchronized operation, Rx de-sensing in one band will be caused by another band due to lack of isolation in the band filters. Reference sensitivity exceptions for cross band are specified in Table 7.3A.2.1.3.2-3 with uplink configuration specified in Table 7.3A.2.1.3.2-4.
Table 7.3A.2.1.3.2-3: MSD for the CA configuration for asynchronous operation and cross band
	Channel bandwidth

	NR CA Configuration
	NR band
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	100
MHz
	Duplex mode

	CA_n41A-n78A
	n41
	
	-90.3
	-88.5
	-87.3
	-84.1
	-83.1
	
	
	
	TDD

	
	n78 SCS =30 kHz
	
	-87.8
	-85.8
	-84.6
	-81.4
	-80.4
	-79.6
	-78.3
	-77.3
	TDD


Table 7.3A.2.1.3.2-4: Harmonic mixing MSD

	NR Band / Channel bandwidth / NRB / Duplex mode

	NR CA 

Configuration
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_n41A-n78A1
	n41
	24962
	20
	100
	2496
	10.4
	TDD
	Harmonic mixing

	
	n78
	37442
	10
	25
	3744
	NA
	TDD
	N/A

	CA_n41A-n78A1
	n41
	25342
	20
	100
	2534
	10.4
	TDD
	Harmonic mixing

	
	n78
	38002
	10
	25
	3800
	NA
	TDD
	N/A

	NOTE 1:  2x n78 Tx = 3x n41 Rx
NOTE 2:  All channel frequencies between those specified also are de-sense the same amount. 




7.3A.2.1.4
Test description
7.3A.2.1.4.1
Initial conditions
Initial conditions are a set of test configurations the NR 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 5.2-1.  All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Table 7.3.4.1-1, Table 7.3.4.1-2, and Table 7.3.4.1-3.  The details of the uplink reference measurement channels (RMCs) are specified in Annexe A.2. Configurations of PDSCH and PDCCH before measurement are specified in [Annex C]. 
1. 
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex [TBD], in Figure [TBD].

2.
The parameter settings for the cell are set up according to TS 38.508-1 [5] subclause [TBD].

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

4.
The UL and DL Reference Measurement Channels are set according to Table 7.3.4.1-1, Table 7.3.4.1-2. and  Table 7.3.4.1-3. 

5.
Propagation conditions are set according to Annex [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 7.3A.2.1.4.3.
7.3A.2.1.4.2
Test procedure
FFS
7.3A.2.1.4.3
Message contents
Message contents are according to TS 38.508-1 [5] subclause [TBD].
7.3A.2.1.5
Test requirement
1.
For each carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex [TBD] with parameters specified in Tables 7.3.5-1 and Tables 7.3.5-2.
2.
For the UE which supports inter-band carrier aggregation, the minimum requirement for reference sensitivity in Table 7.3.5-1 shall be increased by the amount given in ΔRIB,c defined in subclause 7.3A.2.1.3.1 for the applicable operating bands
3.
Reference sensitivity exceptions due to UL harmonic interference for CA are allowed as described below:

 1.
Due to UL harmonic interference from another band in frequency range 1 of the same CA configuration, reference sensitivity exceptions are specified in Table 7.3A.2.1.3.2-1 with uplink configuration specified in Table 7.3A.2.1.3.2-2.
2.
For unsynchronized operation, Rx de-sensing in one band will be caused by another band due to lack of isolation in the band filters. Reference sensitivity exceptions for cross band are specified in Table 7.3A.2.1.3.2-3 with uplink configuration specified in Table 7.3A.2.1.3.2-4
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