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Introduction
In RAN4#90b, a way forward was agreed [6] to provide input on transient period definition, related requirements and conformance testing. In this contribution, we provide some elements toward this.
Discussion
The way forward on transient period [1] from RAN4#90b is “Companies are encouraged to propose a definition for transient time and show how it can be tested”

In order to discuss this in more detail, it is useful to summarize the different contributions that were provided:
· In [1], options for shorter transient periods for On to ON and SRS antenna switching were proposed based on values that would have a significant impact by avoiding to blank symbols. It was not an attempt at defining transient period
· In [2] and [3], ramp up time for output power were provided but showing dBm power settling without being able to qualify the signal accuracy after the quoted transient period
· In [4] and [5], the impact of the transient time and the benefit of smaller transient time is discussed, if there are some questions whether the improvement is properly compared to the “normal” UE behavior, at least the cases where some improvement is visible is for higher order modulation.

Observation 1: Summarizing the papers, the key aspect of why smaller transient is of interest for cases where high order modulation is used or when blanked symbols can be avoided. Another way to look at this result is also to say that the benefit comes when high symbol SNR at the BS is needed or latency is critical which are key for uRLLC and potentially NR-V2X, NR-U and any high SCS link (FR1And FR2).

This is why we believe it is still worth studying improvements of the transient period in Release 16 for those use cases.
Key Requirement to Drive Transient Period Definition
In general terms the requirement related to any transient period should be that the UE fulfils all mandatory and optional requirements it declares capability for outside the transient periods. That goes way beyond just a power ramp but covers in band and out of band emission, power level and power step accuracy.

If we now focus on where transient time has the largest impact beyond avoiding symbol blanking, we are mainly talking about having best possible allocated RBs SNR outside the transient period which can be qualified by EVM measurements.

With that approach we can formulate an indirect definition of transient period: The UE must fulfill the EVM and in-band emissions at the highest modulation order it declares support for outside the default or optional transient period it supports.

Observation 2: In baseline case, UE needs to comply with specified IBE and EVM for 64 QAM and optionally with EVM and IBE for 256QAM outside the transient period the UE supports at the highest supported SCS. This can be used as a definition and opens ways to test UEs having different transient period capabilities.
Transient Period Testing
As discussed above, an indirect definition of the transient period enables a direct path to testing as conformance would only mean that EVM and IBE is met outside the default or declared transient period for the highest order modulation supported by the UE. In order to do this, two patterns could be designed with a large number of ON-ON or SRS antenna switching transitions where EVM and IBE are measured with blanking the samples that corresponds to the declared transient period.
Since it would still be questionable whether UEs declaring better transient period are actually better than the default UEs the test could be performed with and without blanking and verify that the test is failed without it. This should be feasible if the test pattern has a transition every symbol for example.
To make sure that the problem and compliance is bounded the ON-ON pattern could be designed with a number of power steps and have a maximum power step size to be defined.
For the SRS antenna switching, the test pattern can be further adapted to blank symbols only when the declared or default transient period becomes too large compared to CP length.
[bookmark: _GoBack]Observation 3: It should be feasible to design test patterns with a large density of ON-ON or SRS antenna switching for which the IBE and EVM is measured with and without blanking the samples corresponding to the declared or default transient period.
Conclusions
In this contribution, following RAN4#90b WF on transient period [1], we offer a few observations for a further way forward on defining transient periods, and test compliance to declared transient period .

Observation 1: summarizing the papers, the key aspect of why smaller transient is of interest is for cases where high order modulation is used or when blanked symbols can be avoided. Another way to look at this result is also to say that the benefit comes when high in symbol SNR at the BS is needed or latency is critical which are key for uRLLC and potentially NR-V2X, NR-U and any high SCS link (FR1And FR2).

Observation 2: In baseline case, UE needs to comply with specified IBE and EVM for 64 QAM and optionally with EVM and IBE for 256QAM outside the transient period the UE supports. This can be used as a definition and opens ways to test UEs having different transient period capabilities.

Observation 3: it should be feasible to design test patterns with a large density of ON-ON or SRS antenna switching for which the IBE and EVM is measured with and without blanking the samples corresponding to the declared or default transient period.
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