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<Start of change>
[bookmark: _Toc90493412][bookmark: _Toc90494052][bookmark: _Toc100094081][bookmark: _Toc106872738][bookmark: _Toc114908375]6.3B.3_1	E-UTRA and NR switching time mask for switching between two uplink carriers
[bookmark: _Toc90493413][bookmark: _Toc90494053][bookmark: _Toc100094082][bookmark: _Toc106872739][bookmark: _Toc114908376]6.3B.3_1.1	E-UTRA and NR switching time mask for switching between two uplink carriers for inter-band EN-DC
Editor's note:	This clause is incomplete. The following aspects are either missing or not yet determined:
-	The test procedure needs further discussion.
-	The test clause number needs further discussion.
-	The test requirement for the E-UTRA carrier and the NR carrier is FFS.
6.3B.3_1.1.1	Test purpose
To verify that the E-UTRA and NR switching time mask for switching between two uplink carriers for inter-band EN-DC meets the requirements given in 6.3B.4.1 in TS 38.101-3 [4].
The E-UTRA and NR switching time mask for switching between two uplink carriers for inter-band EN-DC defines the transient period(s) and the switching period allowed between two uplink carriers for an uplink band pair of an inter-band EN-DC configuration when the capability uplinkTxSwitchingPeriod is present.
6.3B.3_1.1.2	Test applicability
This test case applies to all types of E-UTRA UE release 16 and forward, supporting 2UL inter-band EN-DC and dynamic UL Tx switching.
[bookmark: _Hlk85027459]6.3B.3_1.1.3	Minimum conformance requirements
In addition to the requirements in 6.3B.0 and the maximum output power requirement specified in Table 6.2B.1.3-1 with inter-band EN-DC (two bands), the switching time mask specified in this sub-clause is applicable for an uplink band pair of an inter-band EN-DC configuration without SUL band when the capability uplinkTxSwitchingPeriod is present, and is only applicable for uplink switching mechanisms specified in sub-clause 6.1.6 of TS 38.214 [14], where E-UTRA UL carrier 1 is capable of one transmit antenna connector and NR UL carrier 2 is capable of two transmit antenna connectors, and the two uplink carriers are in different bands with different carrier frequencies. The UE shall support the switch between single layer transmission with one antenna port and two-layer transmission with two antenna ports on the two uplink carriers following the scheduling commands and rank adaptation, i.e., both single layer and two-layer transmission with 2 antenna ports, and single layer transmission with 1 antenna port shall be supported on NR UL carrier 2.
The switching periods described in Figure 6.3B.4.1-1 are only located in NR carrier, and the length of uplink switching period X is less than the value indicated by UE capability uplinkTxSwitchingPeriod.
[image: ]
Figure 6.3B.4.1-1: Time mask for switching between E-UTRA UL carrier and NR UL carrier, where the switching period is located in NR carrier
The requirements apply for the case of co-located and synchronized network deployment with the max receiving timing difference of 3us between the two carriers.
The normative reference for this requirement is TS 38.101-3 [4] clause 6.3B.4.1 for the NR and the E-UTRA carrier.
Exception requirements for both NR and E-UTRA are defined for this test and therefore LTE anchor agnostic approach is not applied.
6.3B.3_1.1.4	Test description
6.3B.3_1.1.4.1	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 and channel bandwidths based on EN-DC operating bands specified in clause 5.3B.1.2, channel bandwidths and sub-carrier spacings for the NR cell specified in TS 38.521-1 [8] clause 5.3 and channel bandwidth for the E-UTRA cell are specified in TS 36.521-1 [10] clause 5.4.2. All of these configurations shall be tested with applicable test parameters for each EN-DC configuration specified in clause 5.3B.1.2, and are shown in table 6.3B.3_1.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in TS 36.521-1 [10] Annex A, clause A.2.3 for E-UTRA RMC for TDD, TS 36.521-1 [10] Annex A, clause A.2.2 for E-UTRA RMC for FDD, and TS 38.521-1 [8] Annex A, clause A.2 for NR RMC. Configurations of PDSCH and PDCCH before measurement are specified in TS 36.521-1 [10] Annex C, clause C.2 and in TS 38.521-1 [8] Annex C, clause C.2 for E-UTRA CG and NR CG respectively.
[bookmark: _Hlk87864520]Table 6.3B.3_1.1.4.1-1: Test configuration table for Inter-band EN-DC Uplink switching
	Initial Conditions

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

	NR Test Frequencies as specified in TS 38.508-1 [5] clause 4.3.1
E-UTRA Test Frequencies as specified in TS 36.508-1 [11] clause 4.3.1
	Mid range for E-UTRA CC1 and NR CC1 (NOTE 3)

	Test EN-DC bandwidth combination as specified in TS 38.508-1 [5] clause 4.3.1
	Highest for E-UTRA CC1 and NR CC1

	NR Test SCS as specified in Table 5.3.5-1 in TS 38.521-1 [8]
	Highest

	NR/E-UTRA Test Parameters

	Test ID
	Downlink Configuration
	EN-DC Uplink Configuration

	
	
	E-UTRA Cell
	NR Cell

	
	
	Modulation
	RB allocation
(NOTE 2)
	Modulation
	RB allocation (NOTE 1)

	1
	N/A
	QPSK
	Outer Full
	DFT-s-OFDMCP-OFDM QPSK
	Inner FullOuter Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 in TS 38.521-1 [8].
NOTE 2:	The specific configuration of each RB allocation is defined in Table 6.1-1 in current specification.
NOTE 3:	For NR band n28, 30MHz test channel bandwidth is tested with Low range test frequency.



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, Figure A.3.1.1.2 for TE diagram and clause A.3.2 for UE diagram.
2.	The parameter settings for the E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3, and the parameter settings for the NR cell are set up according to TS 38.508-1 [6] clause 4.4.3.
3.	Downlink signals are initially set up according to TS 36.521-1 [10] Annex C.0 and TS 38.521-1 [8] Annex C.0 for E-UTRA CG and NR CG respectively, and uplink signals according to TS 36.521-1 [10] Annex H and TS 38.521-1 [8] Annex G for E-UTRA CG and NR CG respectively.
4.	NR downlink signals are initially set up according to Annex C.0, C.1, and C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 of TS 38.521-1 [8].
5.	The UL Reference Measurement Channel is set according to Table 6.3A.3.1_1.4.1-1 for E-UTRA CG and NR CG respectively.
6.	Propagation conditions are set according to TS 36.521-1 [10] Annex B.0 and TS 38.521-1 [8] Annex B.0 for E-UTRA CG and NR CG respectively.
7. 	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 6.3A.3.1_1.4.3 in TS 38.521-1 [8] for the NR CG.
6.3B.3_1.1.4.2	Test procedure
Carrier 1 and Carrier 2 refers to the E-UTRA component and the NR carrier respectively
1.	Configure Carrier 2 according to Annex C.0, C.1, C.2 for all downlink physical channels.
2.	The SS shall configure Carrier 2 as per TS 38.508-1 [5] clause 5.5.1. Message contents are defined in clause 6.3A.3.1_1.4.3 in TS 38.521-1 [8] for the NR Carrier 2.
3.	SS activates Carrier 2 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], clause 9.3).
43.	For Carrier 1, SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 6.3B.3_1.1.4.1-1table 6.3B.1.1.4-1 on E-UTRA subframe n-1, where E-UTRA subframe n is an uplink slot for Carrier 2 and n-1 ≥ 20 when SCS=15 kHz (n-1 ≥ 40 when SCS=30 kHz, n-1 ≥ 80 when SCS=60 kHz). Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
4	Send continuously uplink power control "up" commands to the UE for NR and E-UTRA carrier until the UE transmits at its PUMAX level; allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.
5.	The SS sends uplink scheduling information via DCI format 0_1 with TPC command 0dB for C_RNTI to schedule the UL RMC according to Table 6.3B.3_1.1.4.1-1Table 6.3A.3.1_1.4.1-1 in TS 38.521-1 [8] on Carrier 2 on slot n (n ≥1) and slot m, with both slot n and slot m being uplink slots for Carrier 2 and m ≥ n+20 when SCS=15kHz (m ≥ n+40 when SCS=30 kHz, m ≥ n+80 when SCS=60 kHz). Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in TS 38.508-1 [5] subclause 4.3.6.1.1.2.
6.	Measure the output power of UE PUSCH transmission for Carrier 1 during the E-UTRA subframe n-1, for Carrier 1 excluding a transient period of 20 µs in the end of the E-UTRA subframe n-1.
7.	Measure the sum of output power of UE PUSCH transmission on Carrier 2 over all antenna connectors during slot n and slot m excluding a switching period X and a transient period of 10 µs in the beginning of slot n and in the end of slot m. The length of uplink switching period X is indicated by UE capability uplinkTxSwitchingPeriod.
8.	For Carrier 1, SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 6.3B.3_1.1.4.1-1table 6.3B.1.1.4-1 on E-UTRA subframe m+1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
9.	Measure the output power of UE PUSCH transmission for Carrier 1 during slot m+1 excluding a transient period of 20 µs in the beginning of slot m+1.
6.3B.3_1.1.5	Test requirements
FFS on the test requirement for the NR carrier.
FFS on the test requirement for the E-UTRA carrier.The requirements for the power of Carrier 1 measured in step 6, step 9 of the test procedure, and the power of Carrier 2 measured in step 7 shall not exceed the values specified in Table 6.3B.3_1.1.5-1 and Table 6.3B.3_1.1.5-2, respectively.
Table 6.3B.3_1.1.5-1: E-UTRA and NR switching time mask for switching between two uplink carriers for inter-band EN-DC (On power on the E-UTRA Carrier)
	
	Measured output power

	Transmit ON power
	For each E-UTRA band tested, same as the requirements in Table 6.2.3.5-1 of TS 36.521-1 [10] as approporate.



Table 6.3B.3_1.1.5-2: E-UTRA and NR switching time mask for switching between two uplink carriers for inter-band EN-DC (On power on the NR Carrier)
	
	Measured output power

	Transmit ON power
	For each NR band tested, same as Test ID 9 in Table 6.2.2.5-1 to Table 6.2.2.5-3 of TS 38.521-1 [8] as appropriate

	NOTE1:	TT or each frequency and channel bandwidth of Transmit ON power is specified in Table 6.2.2.5-5 of TS 38.521-1 [8]



<End of change>
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