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<start of first change>
6.3A.3.3.6	Time mask for switching when UE is configured for 3 or 4 UL
The switching time mask requirements specified in this sub-clause are applicable for an NR inter-band CA configuration when the capability [BandCombination-UplinkTxSwitch-r18] is present and are only applicable for uplink switching mechanisms specified in clause [6.1.6] of TS 38.214 [10].
	Comment by Qualcomm User: This sentence does not mean anything, nor present any new requirement. 
The switching time masks in clause 6.3A.3.3.2 are applicable to each of the uplink band pairs in the CA configuration, and are applicable to uplink transmissions when configured with switchedUL or dualUL by the parameter [uplinkTxSwitchingOption]. 
–	if NR UL carriers in both bands in one band pair are capable of one transmit antenna connector, 1Tx-1Tx switching is supported for the band pair; switching period X is indicated by UE capability [uplinkTxSwitchingPeriod1T-r18]
–	if NR UL carrier(s) in one band of one band pair is capable of one transmit antenna connector, and NR UL carrier(s) in the other band of the band pair is capable of two transmit antenna connectors, 1Tx-2Tx switching is supported for the band pair; switching period X is indicated by UE capability [uplinkTxSwitchingPeriod1T-r18]
–	if NR UL carriers in both bands of one band pair are capable of two transmit antenna connectors, 2Tx-2Tx switching is supported for the band pair switching period X is indicated by UE capability [uplinkTxSwitchingPeriod2T-r18]
. UE shall be capable to transmit until the beginning of the switching period and after the end of switching period with the exception of transient periods.	Comment by Qualcomm User: These figure pairs and requirements are already in the specification and do not need to be repeated. 





	Comment by Qualcomm User: This describes a behavior "UE needs to transmit on one band when it support switched UL and on two band when it supports dual UL" 
It does not contain any RF requirement and therefore does not belong here. Assumed Ran1 has this covered.



The switching time masks in Figure 6.3A.3.3.6-3 and Figure 6.3A.3.3.6-4 are applicable when dualUL is supported for at least two uplink band pairs in the CA configuration. 
–	if the UE indicates [TBD-1] in the capability [TBD tx-on-non-affected-band], UE shall be capable of uninterrupted uplink transmission on the indicated band, as shown in Figure 6.3A.3.3.6-3;
–	if the UE does not indicate [TBD-1] in the capability [TBD tx-on-non-affected-band], UE is not required to transmit on any of the three bands during the switching period, as shown in Figure 6.3A.3.3.6-4. 
In Figure 6.3A.3.3.6-3 and Figure 6.3A.3.3.6-4, the uplink transmission on band X, band Y and band Z are all with one transmit antenna connector and one antenna port.
 [image: ]
Figure 6.3A.3.3.6-3: Time mask for one transmitter switching when UE is capable for transmission on other bands during the switching period [TBD tx-on-non-affected-band], 

 [image: ]
Figure 6.3A.3.3.6-4: Time mask for one transmitter switching when UE is not capable for tramsmission on other bands during the switching between one band pair [TBD tx-on-non-affected-band], 
For switching cases when UE switching time needs to be extended beyond the individual declared switching periods and UE does not declare the capability for transmissions on other bands while switching between other bands [TBD tx-on-non-affected-band] the following requirements apply:
When UE is scheduled to switch two TX chains in such way that switching periods may overlap, the switching period is extended for both band pairs and total switching time is the sum of switching periods for the band pairs involved. 
When UE is scheduled for transmissions so that the switching is from two bands with one TX each to another two bands one TX each, denoted for example A+B to C+D, and it cannot be determined if UE switches TX chains from A to C or D or from B to C or D, the switching time X is sum of max{Tswitch_A-C, Tswitch_A-D,} and max{Tswitch_B-C, Tswitch_B-D}.
When UE is scheduled for UL transmissions on any band other than the bands involved in switching, the switching time is the sum of switching periods indicated for the band pair involved in switching and the band pair including the unaffected band and the switch-to band.
The switching time location and relation of switching periods and transient periods are shown in 
[image: ]
Figure 6.3A.3.3.6-5. Switching time masks when two TX chains are switched.
When switching between two carriers, if there is no uplink transmission scheduled or configured on a carrier without a configured switching priod for at least the duration of the switching period (X µs) before the start of the transmission on a carrier with configured switching period, the switching period is fully contained in the time period between the end of the transmission on carrier without switching period and the start of the transmission on carrier with switching period.
Editors note: What are requirements when one band pair has time between grants but the other does not? 
Editor’s note: FFS the time T0 can be added in the figures in this sub-clause. 
Editor’s note: FFS whether X will be extended for Figure 6.3A.3.3.6-3 and Figure 6.3A.3.3.6-4. 
The requirements in this sub-clause apply for the case of synchronized network deployment for the uplink bands.
<end of first change>
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6.3C.3.5	Time mask for switching across three or four uplink bands
The switching time mask requirements specified in this sub-clause are applicable for an NR SUL band configuration with inter-band CA when the capability [BandCombination-UplinkTxSwitch-r18] is present, and are only applicable for uplink switching mechanisms specified in clause [6.1.6] of TS 38.214 [10].
In the NR SUL band configuration with inter-band CA, the number of uplink bands with different carrier frequencies is three or four.  NR UL carrier(s) in each of the three or four uplink bands are capable of one or two transmit antenna connector(s), according to the UE capability [TBD]. 
The switching time masks in Figure 6.3C.3.5-1 and Figure 6.3C.3.5-2 are applicable to each of the uplink band pairs in the SUL band configuration with inter-band CA, and are applicable to uplink transmissions when configured with switchedUL or dualUL by the parameter [uplinkTxSwitchingOption]. To simplify the figures, the two bands in different band pairs are denoted as NR band X and band Y. The uplink transmission on either band X or band Y is with one or two transmit antenna connector(s),
–	if NR UL carriers in both bands in one band pair are capable of one transmit antenna connector, 1Tx-1Tx switching is supported for the band pair;
–	if NR UL carrier(s) in one band of one band pair is capable of one transmit antenna connector, and NR UL carrier(s) in the other band of the band pair is capable of two transmit antenna connectors, 1Tx-2Tx switching is supported for the band pair;
–	if NR UL carriers in both bands of one band pair are capable of two transmit antenna connectors, 2Tx-2Tx switching is supported for the band pair.
For each band pair, the switching periods described in Figure 6.3C.3.5-1 and Figure 6.3C.3.5-2 are located in either NR band X or band Y as indicated in RRC signalling [uplinkTxSwitchingPeriodLocation] [7]. For each band pair, the length of uplink switching period X is indicated by UE capability [uplinkTxSwitchingPeriod1T-r18] when 1Tx-1Tx switching or 1Tx-2Tx switching between the two bands in the band pair is supported and configured, or is indicated with [uplinkTxSwitchingPeriod2T-r18] when 2Tx-2Tx switching between the two bands in the band pair is supported and configured. UE shall be capable to transmit until the beginning of the switching period and after the end of switching period with the exception of transient periods. 
[image: ]
Figure 6.3C.3.5-1: Time mask for switching between band X and band Y, where the switching period is located in band X
[image: ]
Figure 6.3C.3.5-2: Time mask for switching between band X and band Y, where the switching period is located in band Y
For each uplink band pair, according to the capability [uplinkTxSwitching-OptionSupport],
–	if switchedUL is supported, uplink transmission on any one band of the band pair in the band combination shall be supported according to the scheduling commands, and the corresponding requirements for SUL band configuration with inter-band CA and with one uplink band on band X or band Y shall be satisfied;
–	if dualUL is supported, simultaneous uplink transmission on the two NR UL bands from the band pair for which dualUL is declared in the band combination shall be supported according to the scheduling commands, and the corresponding requirements for SUL band configuration with inter-band CA and with uplink CA on the two uplink bands shall be satisfied.
In addition to the requirements in Figure 6.3C.3.5-1 and Figure 6.3C.3.5-2, the requirements in Figure 6.3C.3.5-3 to 6.3C.3.5-4 are applicable when dualUL are supported on certain band pair(s) in the SUL band configuration with inter-band CA.
The switching time masks in Figure 6.3C.3.5-3 and Figure 6.3C.3.5-4 are applicable when dualUL is supported for at least two uplink band pairs in the band configuration. The two band pairs supporting dualUL are denoted as band pairs of {band X and band Z} and {band Y and band Z}. When one transmitter is switched between band X and band Y, 
–	if the UE indicates [TBD-1] in the capability [TBD tx-on-non-affected-band], UE shall be capable of uplink transmission on band Z during  the switching period that is located on band X, as shown in Figure 6.3C.3.5-3;
–	if the UE does not indicate [TBD-1] in the capability [TBD tx-on-non-affected-band], UE is not required to transmit on any of the three bands during  the switching period that is located on band X, as shown in Figure 6.3C.3.5-4. 
In Figure 6.3C.3.5-3 and Figure 6.3C.3.5-4, the uplink transmission on band X, band Y and band Z are all with one transmit antenna connector and one antenna port.
[image: ]
Figure 6.3C.3.5-3: Time mask for one transmitter switching between band X and band Y, and UE is capable of uplink transmission on band Z during the switching period

[image: ]
Figure 6.3C.3.5-4: Time mask for one transmitter switching between band X and band Y, and UE is not capable of uplink transmission on band Z during the switching period
Editor’s note: FFS the time T0 can be added in the figures in this sub-clause. 
Editor’s note: FFS whether X will be extended for Figure 6.3C.3.5-3 and Figure 6.3C.3.5-4. 
The requirements in this sub-clause apply for the case of synchronized network deployment for the uplink bands.
<start of second change>

image1.png
NR slot/subslot on the 5 5 NR slot/subslot on the
carrier(s) in band X NR slot/subslot on the carrier(s)in band Y carrier(s) in band X
0

1 V1 L
o [ oo+ )1
- power pover 1
[N b equirements requirements_ 1 | | —
ON power requiremeft [ 1 | o power equrement
' [
[ ! |
gl 10 ps tipnsignt period 10 ps trpnsiqnt periog.  F@»
10 s transient period | 1 [ 10 psgransient period
1 «—!
g period, Switching period,

Xps





image2.png
NR slot/subslot on the NR slot/subslot on the carrier(s) in band Y NR slot/subslot on the

carrier(s) in band X carrier(s) in band X

.
—T — T L
I
—! | | v Slipower O power 1 ! I 0N power requirement
Ot pover requirement | 1 | qeauements _requrements |y :
1l ! 1) 10us thnsiqat period
! i thnsigt perio
S oustimadnt peros st perod |1
10 s transient period 1 ol [
> D le—!
Switching period, Switching period,

Xps Xus




image3.png
NR slot/subslot on the NR slot/subslot on the
carrier(s) in band X carrier(s) in band X

NR slot/subslot on the carrier(s)in band Y

., 1 [ L
N [ D T
_ ] | | ONpower ONpower 1} [
ON power requiremeft ! | e A . T Ot poverreauement
H e ! |
et 10ps tipnsignt period 10 s tipnsignt periog  FE>1
10 ps transient period P! i 10 psgransient period
| !
Switching period, Switching period,
Xys Xps

NR slot/subslot(s) on the carrier(s) in band Z




image4.emf
Scheduled UL symbols on carrier(s) 

with configured switching period

Scheduled UL symbols on carrier(s) 

without configured switching period

Scheduled UL symbols on carrier(s) 

with configured switching period

Switching period, 

X μs

Switching period, 

X μs

ON power

requirements

ON power requirement

10 μs transient period

10 μs transient period

ON power

requirements

10 μs transient period

ON power requirement

10 μs transient period

Scheduled UL symbols on the carrier(s) with same number of TXs before and after switching


image5.png
ARSlotsubsiofonithe NR slot/subslot on the carrier(s)in band Y R SI?"SUb.SIOt SIS
carrier(s) in band X

carrier(s) in band X

I [ [ L
N [ [ ™
_ ] | | ONpower ONpower 1 [
| requirements requirements_ |
ON power requiremeft : | 1 : 10N power requirement
' 1o, \ !
gl 10ps tipnsignt period 10 s tipnsignt periog  FE>1
10 ps transient period ! [ 10 psytransient period
. 1 «—!
Switching period, Switching period,
X s Xps
1 1
NR slot/subslot on the 5 5 NR slot/subslot on the
" n NR slot/subslot on the carrier(s)in band Z " "
carrier(s) in band Z carrier(s) in band Z
! I [ !
Tl [ I I
_ ] | | ONpower ONpower 1 [
| requirements requirements_ |
ON power requiremept : ! «— 1 : | ON power requirement
' 1o, \ !
gl 10ps tipnsignt period 10 s tipnsignt periog  FE>1
10 s transient period ! [ 10 psytransient period
X 1 «—!
Switching period, Switching period,

Xps Xus




image6.emf
Scheduled UL symbols on carrier(s) 

with configured switching period

Scheduled UL symbols on carrier(s) without 

configured switching period

Scheduled UL symbols on carrier(s) 

with configured switching period

Switching period, 

X μs

Switching period, 

X μs

ON power

requirements

ON power requirement

10 μs transient period

10 μs transient period

ON power

requirements

10 μs transient period

ON power requirement

10 μs transient period

Scheduled UL symbols on other bands Scheduled UL symbols on other bands

Scheduled UL symbols on other 

bands

Switching period, 

X μs

Switching period, 

X μs

ON power

requirements

ON power requirement

10 μs transient period

10 μs transient period

ON power

requirements

10 μs transient period

ON power requirement

10 μs transient period


image7.emf
Scheduled UL symbols on band A 

with configured switching period

Scheduled UL symbols on band B without 

configured switching period

Scheduled UL symbols on band A 

with configured switching period

ON power

requirements

ON power requirement

10 μs transient period

10 μs transient period

Scheduled UL symbols on band C 

with configured switching period

Scheduled UL symbols on band D without 

configured switching period

Scheduled UL symbols on band C 

with configured switching period

Switching time = 

T

Switch_A-B

+ 

T

Switch_C-D

= X μs

ON power

requirements

ON power requirement

10 μs transient period

10 μs transient period

T

Switch_A-B

T

Switch_C-D

Switching time = 

T

Switch_A-B

+ 

T

Switch_C-D

= X μs

ON power

requirements

ON power requirement

10 μs transient period

10 μs transient period

Switching time = 

T

Switch_A-B

+ 

T

Switch_C-D

= X μs

ON power

requirements

ON power requirement

10 μs transient period

10 μs transient period

T

Switch_A-B

T

Switch_C-D

Switching time = 

T

Switch_A-B

+ 

T

Switch_C-D

= X μs


