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6.3	Output power dynamics
Output power dynamics for EN-DC operations in FR1 and FR2 as specified in TS 38.101-1 [2] and TS 38.101-2 [3], respectively. E-UTRA as specified in TS 36.101 [4]. For intra-band contiguous EN-DC operation in FR1, minimum output power requirements specified in clause 6.3.1 of TS 38.101-1 [2] and clause 6.3.2 of TS 36.101 [4] shall only apply when the power of all NR and E-UTRA carriers are set to minimum value. Similarly, OFF power requirements specified in clause 6.3.2 of TS 38.101-1 [2] and clause 6.3.3 of TS 36.101 [4] shall only apply when the power of all NR and E-UTRA carriers are OFF. The OFF power condition in transmit ON/OFF time mask requirements specified in clause 6.3.3 of TS 38.101-1 [2] and clause 6.3.4 of TS 36.101 [4] is applicable only when all NR and E-UTRA carriers are OFF. If both E-UTRA and NR transition between ON and OFF states simultaneously, the longer transient time shall apply to both. If either E-UTRA or NR is OFF and the other carrier transitions from OFF to ON, then the transiet time associated with that carrier applies.
[bookmark: _Toc21351620][bookmark: _Toc29807202]6.3A	Output power dynamics for CA
For inter-band NR CA between FR1 and FR2, output power dynamics as specified in TS 38.101-1 [2] and TS 38.101-2 [3] apply for FR1 and FR2 respectively.
[bookmark: _Toc21351621][bookmark: _Toc29807203]6.3B	Output power dynamics for DC
[bookmark: _Toc21351622][bookmark: _Toc29807204]6.3B.0	General
The E-UTRA and NR switching time mask defines the observation period between E-UTRA subframe and NR slot/mini-slot boundary. Both E-UTRA subframe and NR slot/mini-slot have ON power transmissions. The ON power is defined as the mean power over the symbol duration excluding any transient period. For E-UTRA subframe or NR slot/mini-slot having OFF power transmission, the general time mask for E-UTRA or NR shall apply.
For inter-band EN-DC, output power dynamics requirement for E-UTRA single carrier and CA operation specified in clauses 6.3 of TS 36.101 [4] and for NR single carrier and CA operation specified in clause 6.3 of TS 38.101-1 [2] and clause 6.3, 6.3A and 6.3D of TS 38.101-2 [3] apply. For inter-band EN-DC without SUL and UE supporting switching between single-layer transmission with one antenna port on E-UTRA uplink carrier and two-layer transmission with two antenna ports NR uplink carrier the time mask requirements of clause 6.3B.4.1 apply.
[bookmark: _Toc21351623][bookmark: _Toc29807205]6.3B.1	Output power dynamics for EN-DC with UL sharing from UE perspective
[bookmark: _Toc21351624][bookmark: _Toc29807206]6.3B.1.1	E-UTRA and NR switching time mask for TDM based UL sharing from UE perspective
The E-UTRA and NR switching time mask is applicable for non-simultaneous transmissions between E-UTRA and NR in TDM based UL sharing from the UE perspective in the same channel, which is shared by E-UTRA and NR.
For UEs reporting E-UTRA and NR switching time capability of type 1 with switching time < 0.5 us for TDM based UL sharing from UE perspective within FR1 time masks in Figure 6.3B.1.1-1 and Figure 6.3B.1.1-2 shall apply. For UEs reporting E-UTRA and NR switching time capability of type 2 with switching time < 20 us for TDM based UL sharing from UE perspective within FR1, time masks in Figure 6.3B.1.1-3 and Figure 6.3B.1.1-4 shall apply.
[image: ]
Figure 6.3B.1.1-1: E-UTRA to NR switching time mask for type 1 for TDM based UL sharing from UE perspective within FR1
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Figure 6.3B.1.1-2: NR to E-UTRA switching time mask for type 1 for TDM based UL sharing from UE perspective within FR1
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Figure 6.3B.1.1-3: E-UTRA to NR switching time mask for type 2 for TDM based UL sharing from UE perspective within FR1
[image: ]
Figure 6.3B.1.1-4: NR to E-UTRA switching time mask for type 2 for TDM based UL sharing from UE perspective within FR1
[bookmark: _Toc21351625][bookmark: _Toc29807207]6.3B.1a	Output power dynamics for NE-DC with UL sharing from UE perspective
The E-UTRA and NR switching time mask is applicable for non-simultaneous transmissions between E-UTRA and NR in TDM based UL sharing from the UE perspective in the same channel, which is shared by E-UTRA and NR. Unless otherwise specified, the 6.3B.1.1 clauses for NE-DC are applicable.
[bookmark: _Toc21351626][bookmark: _Toc29807208]6.3B.2	Output power dynamics for intra-band EN-DC without dual PA capability
For both non-contiguous intra-band EN-DC and contiguous EN-DC for DC_(n)41 and DC_(n)71 without dual PA capability, maximum UL switching time is defined as 120 us and DL reception interruption is allowed during UL switching. Time masks in Figure 6.3B.2-1 and Figure 6.3B.2-2 shall apply. Unless otherwise stated, for intra-band contiguous EN-DC of other band combinations the switching time in 6.3B.1.1 applies.
[image: ]
Figure 6.3B.2-1: E-UTRA to NR switching time mask for intra-band EN-DC without dual PA capabilitywhen single UL is allowed
[image: ]
Figure 6.3B.2-2: NR to E-UTRA switching time mask for intra-band EN-DC without dual PA capabilitywhen single UL is allowed
[bookmark: _Toc21351627][bookmark: _Toc29807209]6.3B.3	Output power dynamics for intra-band EN-DC with dual PA capability
For both contiguous and non-contiguous intra-band EN-DC with dual PA capability, time masks in Figure 6.3B.3-1 and Figure 6.3B.3-2 shall apply.
[image: ]
Figure 6.3B.3-1: E-UTRA to NR switching time mask for intra-band EN-DC with dual PA capability
[image: ]
Figure 6.3B.3-2: NR to E-UTRA switching time mask for intra-band EN-DC with dual PA capability
[bookmark: _Toc21351628][bookmark: _Toc29807210]6.3B.4	Output power dynamics for inter-band EN-DC without SUL
6.3B.4.1	Time mask for switching between single-layer and two-layer transmissions for inter-band EN-DC without SUL
The time mask requirements in this clause apply for the UE indicating support of the switching between single-layer transmission with one antenna port on E-UTRA uplink carrier and two-layer transmission with two antenna ports on NR uplink carriers for inter-band EN-DC without SUL.
The time mask for switching between single-layer transmission with one antenna port on E-UTRA and NR uplink carriers configured in different bands and two-layer transmission with two antenna ports on NR uplink carrier defines the switching period and transient period allowed between single-layer transmission and two-layer transmissions on E-UTRA and NR bands. The switching period, which is located on NR uplink carrier, shall be less than TBD us as shown in Figure 6.3B.4.1-1. The transient period on NR uplink carrier shall be less than 10 us and the transient period on E-UTRA uplink carrier less than 20 us as shown in Figure 6.3B.4.1-1. 
The UE indicating support for the switching between single-layer transmission with one antenna port and two-layer transmission with two antenna ports on E-UTRA and NR uplink carriers configured in different bands shall support both two-layer and single-layer transmissions on the NR uplink carrier. The UE indicating support for the switching between single-layer transmission with one antenna port and two-layer transmission with two antenna ports on E-UTRA and NR uplink carriers configured in different bands shall be able to transmit simultaneously single-layer transmission on E-UTRA and NR uplink carriers configured in NR bands without any switching period or transient period as shown in Figure 6.3B.4.1-2.  
The UE shall follow the BS scheduling and rank adaptation for switching between single-layer transmission with one antenna port and two-layer transmission with two antenna ports on the E-UTRA and NR uplink carriers configured in different bands and transmitting simultaneously with single-layer transmission with one antenna port on E-UTRA and NR uplink carriers configured in different bands.
The UE power class shall be the same for the simultaneous single-layer transmissions with one antenna port on E-UTRA and NR uplink carriers configured on different bands and when switching between single-layer transmission with one antenna port and two-layer transmission with two antenna port between the E-UTRA and NR uplink carriers configured on different bands.
[image: ]
Figure 6.3B.4.1-1: Time mask for switching between single-layer transmissions with one antenna port on E-UTRA and NR uplink carriers and two-layer transmission with two ports on NR uplink carrier in inter-band EN-DC without SUL
[image: ]
Figure 6.3B.4.1-2: Simultaneous single-layer transmission with one port on E-UTRA uplink carrier and NR uplink carrier without switching and transient periods in inter-band EN-DC
6.4	Void
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