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1 Background
In this contribution we consider the outstanding issues for switching between 2 bands with dual-TAG listed in the RF WF for [1] and related issues. 
2 Location of the transient periods for dual TAG
In [2] we observe that the existing single-TAG masks are supposedly applicable when the switch is not completed at T0 due to scheduled or configured transmissions such that the transmission gap before T0 is not long enough to cover the switching period, dropped transmissions by the UE are then acceptable on the carrier configured with the switching period by RRC. For this case the 38.214 specifies, on the other hand, that the UE may drop transmissions during the switching period, but this shall occur before T0 since the switching period in its entirety is part of the transmission preparation time.
The time masks specify the applicability of requirements and the location of transient periods. This must also be specified for the case when the network provides a transmission gap before T0 long enough to absorb the entire switching period. We therefore propose amend the specification of the transient period locations for the case when the network provides a transmission gap before T0 long enough to absorb the entire switching period for all cases in clause 6.1.6 using the notions of 38.214. This should also apply when the carriers belong to different TAGs

We specification is as follows for the UL CA for the uplink switching cases specified in clause 6.1.6.2 of 38.214 with uplinkTxSwitchingOption set to either switchedUL or dualUL:
· if an uplink switching 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 38.214 and the UE is not scheduled or configured with uplink transmissions for a duration of at least the uplink switching gap [image: image2.png]N. Tx1-Tx2



 on any of the carriers before T0, then

· transient periods of 10 ms are located at the end of the last symbol(s) scheduled on the carriers before T0 and at the start of the first symbol(s) scheduled or configured after T0.
Hence transients are allowed at the first symbols of all transmissions at T0 or later and at the end of the transmission as illustrated in Figure 1. This applies for both the switch-to and switch-from carrier (the time T0 on the switch-to carrier) in the case of dual UL.
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Figure 1: proposed locations of transient periods for UL CA with uplink Tx swtiching when the network provides a transmission gap before T0 long enough to absorb the entire switching period.
The same principle should apply in the dual TAG case with the UE scheduled or configured with uplink transmissions that do not result in

-
simultaneous transmission on two antenna ports on one uplink carrier on one band, and any transmission on another uplink carrier on another band and
-
transmission of any one of the carriers during the uplink switching gap [image: image5.png]N. Tx1-Tx2




for a timing difference between the uplink carriers up to the MTTD = 34.6 µs. This is illustrated in Figure 3 and the location of the transient periods as proposed above.
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Figure 3: the transient period location for the dual TAG case with dual-UL operations.
3 Time masks with location of T0 and switching periods
The main outstanding issue is the following listed in the WF [1]
Sub-topic 2-1: RF specification impact
Further discuss the following options in the next meeting:
· Option 1: time masks are also included also for the dual-TAG case to make clear the following

· Option 2: Do not modify the time mask for Tx switching for multiple TAGs. The impact of Tx switching with multiple TAGs can be considered as scheduling restriction.
· Option 3: The duration for UE omitting uplink transmission is switching period+1 symbol.

Given the interpretation of the existing time masks for single-TAG, we propose

Proposal 1: amend the specification of the transient period locations for the case when the network provides a transmission gap before T0 long enough to absorb the entire switching period for all cases in clause 6.1.6 using the notions of 38.214: 

-
if an uplink switching 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 38.214 and the UE is not scheduled or configured with uplink transmissions for a duration of at least the uplink switching gap [image: image8.png]N. Tx1-Tx2



 on any of the carriers before T0, transient periods of 10 ms are located at the end of the last symbol(s) scheduled on the carriers before T0 and at the start of the first symbol(s) scheduled or configured after T0.
also for the dual TAG case with the UE scheduled or configured with uplink transmissions that do not result in

-
simultaneous transmission on two antenna ports on one uplink carrier on one band, and any transmission on another uplink carrier on another band and
-
transmission of any one of the carriers during the uplink switching gap [image: image10.png]N. Tx1-Tx2




for a timing difference between the uplink carriers up to the MTTD = 34.6 µs.
4 The minimum UL outage time
A related issue is the minimum UL outage time. The figures above also show the minimum “outage time” required to absorb the switching time and any additional UL timing difference. The “minimum outage time” corresponds to the switching period and any additional symbol not scheduled due to the TA difference in terms of an integer number of OFDM symbols, the T0 must start at symbol boundaries. 
Proposal 2: there is no need to specify the minimum UL outage time for the dual TAG case. The minimum outage UL time for dual TAG in number of OS would be evident from the time masks with TA difference: one more OFDM symbol of a duration longer than MTTD may be needed as compared to the minimum outage for single-TAG case. 
5 Proposal

Given the interpretation of the existing time masks for single-TAG, we propose

Proposal 1: amend the specification of the transient period locations for the case when the network provides a transmission gap before T0 long enough to absorb the entire switching period for all cases in clause 6.1.6 using the notions of 38.214: 

-
if an uplink switching 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 38.214 and the UE is not scheduled or configured with uplink transmissions for a duration of at least the uplink switching gap [image: image12.png]N. Tx1-Tx2



 on any of the carriers before T0, transient periods of 10 ms are located at the end of the last symbol(s) scheduled on the carriers before T0 and at the start of the first symbol(s) scheduled or configured after T0
also for the dual TAG case with the UE scheduled or configured with uplink transmissions that do not result in

-
simultaneous transmission on two antenna ports on one uplink carrier on one band, and any transmission on another uplink carrier on another band and
-
transmission of any one of the carriers during the uplink switching gap [image: image14.png]N. Tx1-Tx2




for a timing difference between the uplink carriers up to the MTTD = 34.6 µs.
Furthermore

Proposal 2: there is no need to specify the minimum UL outage time for the dual TAG case. The minimum outage UL time for dual TAG in number of OS would be evident from the time masks with TA difference: one more OFDM symbol of a duration longer than MTTD may be needed as compared to the minimum outage for single-TAG case. 
A draft CR is provided in [3]
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