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1.
Introduction
Transient and switching times for various “new” operating modes are specified in many ways. In this paper we try to clarify and unify how transient times are defined. 
2. 
Discussion
2.1 
ULSUP-TDM

Transient time for ULSUP-TDM with two options depending on UE capability, 0 and 20 usec, are specified in TS 38.101-3 section 6.3B.1. That operating mode is clear since diagrams clearly show where to place transients together with switching times if switching is allowed. 
2.2 EN-DC with SUL

The switching time for EN-DC when SUL band is the same as LTE band is defined in Table 5.2B.4.2-1 of TS 38.101-3 with note 1. 
NOTE 1: If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier can be up to 140us.
If this includes transients or not is not specified and if switching time should be applied to the preceding RAT in all cases as is the case for ULSUP-TDM. We propose that application of switching time is in the preceding slot and transients are applied in addition to the switching times. 
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Figure 1 Diagram for NR + SUL operation in EN-DC mode when LTE band is the same as SUL band 

Proposal 1: For EN-DC operation when SUL is operated on same band as LTE, transient times are additive to the switching time and switching time is applied to preceding slot 
2.3
Intra-band EN-DC in SUO mode Case 1 or in dynamic TDM for non-contiguous channel allocations
SUO mode (Single Uplink Operation) Case 1 which is configured when P_LTE+P_NR > P_Total where LTE FDD UE is configured with LTE TDD type pattern for uplink for UEs that do not report support for dynamic power sharing cability, the switching time has not been discussed in general. Nor switching for dynamic TDM mode which his applicable for dynamic power sharing capable UEs. 

For DC_3A_n3A switching time is defined in TS 38.101-3 section 6.3B.2 in the following way:

For DC_3A_n3A single switched UL operation in Rel.15, maximum UL switching time is defined as 120 us and DL reception interruption is allowed during UL switching.

And the heading implies this is for non-contiguous intra-band EN-DC. 

From chairmen minutes from RAN4#88: 

Agreement: the introduction of switching time is agreed. It is the conslucion of RF session that DL reception interruption occurs.
It seems the transient time did not get agreed even the CR was agreed without discussion [1]. The use case with SUL case discussed in section 2.2 is basically the same. We propose to harmonise this value with the SUL+NR case to be 140 usec which seemed to be a proposal in the discussion.

Proposal 2: Switching time allowed for non-contiguous intra-band EN-DC in SUO mode and dynamic TDM is defined as 140 usec.   
We also propose that application of transient periods are additive to switching time. 
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Figure 2 Switching and transient time application for intra-band non-contiguous EN-DC in SUO mode

The case when NR is preceding is not displayed. 

2.4 
Intra-band EN-DC in SUO mode Case 1 or in dynamic TDM for contiguous channel allocations

For Intra-band contiguous, there is not switching time specified but there is some ambiguity in application of transients. For this case, we propose to define transients similarly to ULSUP-TDM, as described in Figure 3.

Proposal 3: Intra-band contiguous transient periods are applied similarly as 0 usec case for ULSUP-TDM.
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Figure 3 Transient periods for Intra-band contiguous EN-DC. 

2.5
Inter-band EN-DC in SUO mode Case 1 or in dynamic TDM

Inter-band case has not been discussed either and measurement needs to be made from two antenna connectors and combined in test system either in test hardware or then in postprocessing. Timing aspects should still be clarified since system operation should understand the limitations in UE. 

Inter-band EN-DC may be configured in to SUO or dynamic TDM mode if network configures P_LTE and P_NR above X_Total or power class for the UE. 

For nominal case, when UE timing error is zero and UE ramps are perfect, there is no reason why LTE and NR ramps could not be overlapping. But if there is a slight timing error or if UE wants to optimise the ramps depending on what is the preceding or the following transmission to protect a critical resource e.g. PUCCH or DMRS, the transient times should be defined to follow each other similarly what is shown in Figure 3 instead of overlapping each other.

Proposal 4: For inter-band EN-DC in SUO or dynamic TDM mode, transient periods follow each other and are inclusive in the corresponding slots.    

Conclusion
We discussed ambiguities in the applications of transient periods and proposed to define transient period locations and modify the 3+n3 case from 120 usec to 140 usec with the following proposals:
Proposal 1: For EN-DC operation when SUL is operated on same band as LTE, transient times are additive to the switching time and switching time is applied to preceding slot 

Proposal 2: Switching time allowed for non-contiguous intra-band EN-DC in SUO mode and dynamic TDM is defined as 140 usec.   
Proposal 3: Intra-band contiguous transient periods are applied similarly as 0 usec case for ULSUP-TDM.

Proposal 4: For inter-band EN-DC in SUO or dynamic TDM mode, transient periods follow each other and are inclusive in the corresponding slots.    
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