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1 Background
Time masks for switching across three or four uplink bands were endorsed in the draft CR [1]. This also includes the case in which the network provides a gap long enough to absorb any switching period. Im this contribution we extend this case to dual TAG.
The case corresponds to the three-band case in Figure 1 [1] in which the UE follows the RRC configured switching location.
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Figure 1: switching involving three bands with RRC configured switching period locations shown and 2T transmission assumed on band Z.

2 Switching for more than two bands for dual TAG with a gap provided
We first consider the three-band case in Figure 2 for both CA and SUL for a single TAG. The case in Figure 2 corresponds to that in Figure 1 but with a transmission gap provided. The switching period capabilities are different for the band pairs but scheduled transmissions on the switched-to carriers start simultaneously.
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Figure 2: the three-band case with a transmission gap and the scheduled starts at the same time instant for single TAG.
In practice the scheduled starts on the switched-to carriers may not be simultaneous. The switching case in Figure 2 may still be considered “simultaneous” since the switching periods X and Y can overlap. For the separation of switching events the draft CR in [2] refers to start of transmissions
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Following this, we observe that
Observation 1: for “simultaneous” switching on two band pairs the time separation between start of transmissions on the switched-to carriers should be less than the duration of a reference slot µUL for otherwise these can belong to  two separate band-pair uplink switching events. 
The above case was covered in the draft CR as follows [1]

The following applies for the uplink switching case specified in Figure 6.3A.3.3.6-5 and with uplinkTxSwitchingOptionForBandPair-r18 set to dualUL for at least one band pair    
-
if uplink switching on a band pair is triggered for an uplink transmission starting at T0 based on higher layer configuration(s) or DCI(s) received before T0 − Toffset as specified in [10] and the UE is not configured or scheduled with uplink transmissions for a duration of at least the maximum of the lengths of uplink switching periods indicated by UE capability [uplinkTxSwitchingPeriodForBandPair-r18] on any of the carriers in band X, band Y and band Z before T0 on any switched-to carrier

-
the configuration of the location of the switching period and the priority of bands in the uplinkTxSwitchingBandList are ignored by the UE
-
transient periods of 10 s are located at the end of the last symbol(s) configured or scheduled on the switched-from carrier(s) before any T0 and at the start of the first symbol(s) configured or scheduled at T0 on the switch-to carrier(s) 
The requirements in this sub-clause apply for the case of synchronized network deployment for the uplink bands.

The key is that the transient periods of 10 s are located at the end of the last symbol(s) configured or scheduled on the switched-from carrier(s) before any start T0 and at the start of the first symbol(s) configured or scheduled at T0 on the switch-to carrier(s). 

The start of transmissions on the switched-to carriers are not necessarily simultaneous. This would also be the case for dual TAG.
The corresponding case for dual TAG is shown in Figure 3, carriers 1 and 2 belong to the same TAG, carrier 3 to a second TAG. For this case there would be no transmissions on any carrier in case the duration between the end of the last symbol of on carrier 2 and the start of the first transmission after the switch (carrier 1) is greater than the maximum of the two switching periods with account of the TA difference. 
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Figure 3: the three-band case with a transmission gap for dual TAG.

The case in Figure 3 can be specified as follows:
If the UE is configured with dual TAG and not configured or scheduled with uplink transmissions for a duration of at least the maximum of the lengths of uplink switching periods indicated by UE capability [uplinkTxSwitchingPeriodForBandPair-r18] on any of the carriers in band X, band Y and band Z including any timing difference between the uplink carriers before the first T0 on any switched-to carrier, 
-
the configuration of the location of the switching period and the priority of bands in the uplinkTxSwitchingBandList are ignored by the UE
-
transient periods of 10 s are located at the end of the last symbol(s) configured or scheduled on the switched-from carrier(s) before any T0 and at the start of the first symbol(s) configured or scheduled at T0 on any switch-to carrier(s) 
and similarly for SUL case with a NUL in a different TAG. It is assumed that switching on both pairs are complete before the first symbol scheduled after the two switches with account of TA differences.
We propose to
Proposal 1: include time masks for ‘simultaneous’ switching on two band pairs complete with transient time locations for the case when the network provides a transmission gap between the last symbol on any switch-from carrier and the first symbol on any switched-to carrier longer than the maximum of the switching periods indicated for the two band pairs also for dual TAG:
If the UE is configured with dual TAG and not configured or scheduled with uplink transmissions for a duration of at least the maximum of the lengths of uplink switching periods indicated by UE capability [uplinkTxSwitchingPeriodForBandPair-r18] on any of the carriers in band X, band Y and band Z including any timing difference between the uplink carriers before the first T0 on any switched-to carrier, 

-
the configuration of the location of the switching period and the priority of bands in the uplinkTxSwitchingBandList are ignored by the UE
-
transient periods of 10 s are located at the end of the last symbol(s) configured or scheduled on the switched-from carrier(s) before any T0 and at the start of the first symbol(s) configured or scheduled at T0 on any switch-to carrier(s) 
for both CA and SUL (with a NUL in a different TAG). 
3 Proposal 

The start of transmissions on switched-to carriers are not necessarily simultaneous; also the case for dual TAG. We observe that
Observation 1: for “simultaneous” switching on two band pairs the time separation between start of transmissions on the switched-to carriers should be less than the duration of a reference slot µUL for otherwise these can belong to  two separate band-pair uplink switching events. 
We propose to complete the 3-4 band switching case by adding time masks for dual TAG as follows:
Proposal 1: include time masks for ‘simultaneous’ switching on two band pairs complete with transient time locations for the case when the network provides a transmission gap between the last symbol on any switch-from carrier and the first symbol on any switched-to carrier longer than the maximum of the switching periods indicated for the two band pairs also for dual TAG:
If the UE is configured with dual TAG and not configured or scheduled with uplink transmissions for a duration of at least the maximum of the lengths of uplink switching periods indicated by UE capability [uplinkTxSwitchingPeriodForBandPair-r18] on any of the carriers in band X, band Y and band Z including any timing difference between the uplink carriers before the first T0 on any switched-to carrier, 

-
the configuration of the location of the switching period and the priority of bands in the uplinkTxSwitchingBandList are ignored by the UE
-
transient periods of 10 s are located at the end of the last symbol(s) configured or scheduled on the switched-from carrier(s) before any T0 and at the start of the first symbol(s) configured or scheduled at T0 on any switch-to carrier(s) 
for both CA and SUL (with a NUL in a different TAG). 
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