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-------- Start of changes --------
[bookmark: _Toc52990254][bookmark: _Toc60823453][bookmark: _Toc60825375][bookmark: _Toc69306237][bookmark: _Toc69309902][bookmark: _Toc76020221][bookmark: _Toc83720704]6.4A.2.2	Carrier leakage for CA and NR-DC
[bookmark: _Toc27478084][bookmark: _Toc36226777][bookmark: _Toc44324062][bookmark: _Toc52990255][bookmark: _Toc60823454][bookmark: _Toc60825376][bookmark: _Toc69306238][bookmark: _Toc69309903][bookmark: _Toc76020222][bookmark: _Toc83720705]6.4A.2.2.0	Minimum conformance requirements
6.4A.2.2.0.1	Minimum conformance requirements for intra-band contiguous CA
FFS
6.4A.2.2.0.2	Minimum conformance requirements for intra-band non-contiguous CA
FFS
6.4A.2.2.0.3	Minimum conformance requirements for inter-band CA and NR-DC
For inter-band carrier aggregation and dual connectivity, the carrier leakage shall not exceed the values specified in Table 6.4A.2.2.0.3-1.
In the case that uplink sharing, the carrier leakage may have 7.5 kHz shift with the carrier frequency.
Table 6.4A.2.2.0.3-1: Requirements for carrier leakage
	Parameter description
	Unit
	Limit
	Applicable Frequencies

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm
	Carrier leakage frequency (NOTES 1, 2)

	
	
	-25
	0 dBm ≤ Output power ≤10 dBm
	

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10
	-40 dBm ≤ Output power < -30 dBm
	

	NOTE 1:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 2:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed either in the RBs containing the carrier leakage frequency, or in the two RBs immediately adjacent to the carrier leakage frequency but excluding any allocated RB.



The normative reference for this requirement is TS 38.101-1 [2] clauses 6.4A.2.3.
[bookmark: _Toc27478085][bookmark: _Toc36226778][bookmark: _Toc44324063][bookmark: _Toc52990256][bookmark: _Toc60823455][bookmark: _Toc60825377][bookmark: _Toc69306239][bookmark: _Toc69309904][bookmark: _Toc76020223][bookmark: _Toc83720706]6.4A.2.2.1	Carrier leakage for CA (2UL CA) and NR-DC
Editor’s note: The following aspects are either missing or not yet determined:
· The minimum requirements for intra-band contiguous CA and intra-band non-contiguous CA have not been defined.
6.4A.2.2.1.1	Test purpose
Carrier leakage is an additive sinusoid waveform that is confined within the aggregated transmission bandwidth configuration. The carrier leakage requirement for 2UL CA or NR-DC is defined for each component carrier and is measured on the component carrier with PRBs allocated.
6.4A.2.2.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports 2UL CA or NR UE release 16 and forward that support NR-DC.
6.4A.2.2.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.1.4	Test description
6.4A.2.2.1.4.1	Initial condition
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 or NR-DC configurations specified in 5.5B. All of these configurations shall be tested with applicable test parameters for each CA or NR-DC configuration, and are shown in Table 6.4A.2.2.1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4A.2.2.1.4.1-1: Inter band CA and NR-DC Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1.1.23 for inter band CA and NR-DC in FR1
	Low range for PCC and SCC
High range for PCC and SCC
(NOTE 5)

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid for both PCC and SCC
(NOTE 5)

	Test SCS as specified in Table 5.3.5-1 5.5A.3-1
	Smallest supported SCS per Channel Bandwidth

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	
	Modulation
	RB allocation (NOTE 1, 3, 5)

	
	
	
	PCC
	SCC

	1
	N/A
	DFT-s-OFDM QPSK
	Inner_1RB_Left
	0

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2:	Test Channel Bandwidths and Test SCS are checked separately for each NR CA or NR-DC band combination, which applicable channel bandwidths and SCS are specified in Tables 5.5A.3.1-1 and 5.5B.1-1.
NOTE 3:	When the signalled DC carrier position is at Inner_1RB_Left, use Inner_1RB_Right for UL RB allocation.
NOTE 4:	The frequencies of PCC and SCC for NR CA case or PCell and PSCell for NR-DC case shall be switched and tested in each configuration.
NOTE 5:   For NR-DC testing replace PCC by PCell and SCC by PSCell.



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in Figure 3.1.1.3 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [5] subclause4.4.3.
3.	Downlink signals for PCC are initially set up according to AnnexC.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, G.3.0.
4.	The UL Reference Measurement channels are set according to Table 6.4A.2.2.1.4.1-1.
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 for NR CA case, Connectivity NR-DC for NR-DC case, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.4A.2.2.1.4.3.
6.4A.2.2.1.4.2	Test procedure
1.	For NR CA case SS Cconfigures SCC according to Annex C.0, C.1, C.2 for all downlink physical channels.
2.	For NR CA case SS The SS shall configures SCC as per TS 38.508-1 [5] clause 5.5.1. Message contents are defined in clause 6.4A.2.2.1.4.3.
3.	For NR CA case SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [18], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[19], clause9.3).
4.	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 6.4A.2.2.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
5.	Send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level 10 dBm, where:
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
-	Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 0.7dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
6.	Measure carrier leakage using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.
7.	Send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level 0 dBm, where MU and Uplink power control window size are defined above.
8.	Measure carrier leakage on PCC for NR CA case or PCell for NR-DC case using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.
9.	Send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level -30 dBm, where MU and Uplink power control window size are defined above.
10.	Measure carrier leakage on PCC for NR CA case or PCell for NR-DC case using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.
11.	Send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level Pmin, where MU and Uplink power control window size are defined above, and Pmin is the minimum output power according to Table 6.3.1.3-1.
12.	Measure carrier leakage on PCC for NR CA case or PCell for NR-DC case using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.
NOTE 1: When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.5.2.2.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [5] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE2:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no less than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F.4.2.
Table 6.4A.2.2.1.4.2-1: Void

Table 6.4A.2.2.1.4.2-2: Void

6.4A.2.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6.
6.4A.2.2.1.5	Test requirement
Each of the [20] carrier leakage results, derived in Annex E.3.1, shall not exceed the values in table 6.4A.2.2.1.5-1. Allocated RBs are not under test.
Table 6.4A.2.2.1.5-1: Test requirements for Carrier Leakage
	LO Leakage
	Parameters
UE output power
	Relative limit (dBc)

	
	10 + MU to 10 + (MU + Uplink power control window size) dBm
	-28+TT

	
	0 + MU to 0 + (MU + Uplink power control window size) dBm
	-25+TT

	
	-30 + MU to -30 + (MU + Uplink power control window size) dBm
	-20+TT

	
	Pmin + MU to Pmin + (MU + Uplink power control window size) dBm
	-10+TT

	NOTE 1:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 2:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the carrier leakage frequency, or in the two RBs immediately adjacent to the carrier leakage frequency but excluding any allocated RB.

NOTE 3:	 is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 4:	Void
NOTE 5:	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
NOTE 6:	Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 0.7dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
NOTE 7:	Pmin is the minimum output power according to Table 6.3.1.3-1.



Table 6.4A.2.2.1.5-2: Test Tolerance for Carrier Leakage
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6GHz

	BW ≤ 40MHz
	0.8dB
	0.8dB

	40MHz < BW ≤ 100MHz
	0.8dB
	0.8dB




-------- End of changes --------
image1.wmf
RB

N


oleObject1.bin

