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1 Introduction
CR[1] on shorter transient period time mask RF requirement is endorsed, generally the transient period is symmetrically shared on the boundary. Meanwhile UE capability for shorter transient is introduced in RAN4 feature list with a note: SCS dependency is FFS.
This paper provides further analysis on transient period capability. 
2 Discussion
2.1 Further clarification on symmetrically shared transient

Symmetrically shared transient period was firstly defined for EUTRA, in which 20+20us transient for power change. Then NR follows this principle with 10us transient. 

From test perspective, symmetrically shared transient is helpful which provides a clear rule to the TE side. Then the processing procedure(how to define exclusion period) will be captured in RAN5 spec assuming symmetrical positioned transient. However, gNB behaviour will be not limited on how to handle with the FFT window. It can be described in Figure 1. The purple color represents the FFT window generated by gNB, if UE want to get a good performance under such gNB, UE is expected position its transient period un-symmetrically. 
As shown in Fig1, assuming UEs are with the same ability on transient period:

UE1: un-symmetrically positioned, but perfect match with gNB

UE2: symmetrically positioned, but performance degradation under real network

UE1 test result would be worse than UE2. However, UE2 seems better than UE1 from UE capability, UE2 behaves worse than UE1 in the real network.

This is why we say, such test may not have good guidance for gNBs expecting the potential performance gain.
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Fig 1. 

In [2], another definition on shorter transient time mask is provided, it provides additional time stamp specifies the start position. Then the transient period is position within tpstart+’tp’ range. We copied it as below from moderator summary:
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To leave the flexibility for UE design, i.e. the time point UE starts transient when UE gets power change command, this tpstart could not be a fixed value. However, if it is not a fixed value, it may need additional signaling on tpstart line. However, it may relates to further impact on transient measurement. 
However, we can accept the following fixed tpstart value:
Table 1. Proposed value for tpstart 
	tp
((s)
	tpstart
((s)

	2
	-0.5

	4
	-1

	7
	-2


Proposal 1: Specify tpstart for shorter transient period as in table 1.
Proposal 2: Further discuss test method based on tpstart definition.
2.2 Whether 55dB power change valid for real network 
For power change range, we provide papers that >55dB power change range can be observed in the real NR network.
However, there are comments from one company that such change is not possible, we copy the comments as below:

“the PSD difference between PUSCH and PUCCH is more than 30dB or so. This means that if a UE is transmitting PUSCH on the RBs that are adjacent to the PUCCH RBs, the SIR on the PUCCH RBs just because of IBE will be very low(smaller than -5dB or so) which means PUCCH is non-decodable. This cannot happen in a real network since PUSCH and PUCCH should co-exist(UEs can be FDM-ed) so we cannot have such big power difference.” The situation can be depicted in figure 2:
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We provide calculating on PUCCH demodulation threshold for this case:

Assume PUCCH with 1RB, transmitting power of -32dBm for UE1,

PUSCH with 272 RB, transmitting power of 23dBm for UE2, PSD as -1dBm/RB
Then the FDM-ed PUSCH and PUCCH PSD difference are 31dB.

Assume IBE as 30dB, then the IBE emission the PUCCH received is -31dBm, then the SNR for PUCCH is -1dB.
In TS 38.104, the PUCCH demodulation threshold is defined much lower than -1dB, while we think the real demodulation threshold for gNB would be better than TS 38.104.

Additionally, there is always transmission loss between UEs, UE2’s PUSCH transmit power cannot fully effectively received by UE1. Assume UE1 and UE2 are with 1m space, for 3.5GHz, the free space loss would be 43dB, the isolation between antennas is at least 10dB between UEs. Then the SNR will be much higher than -1dB for PUCCH.
Actually, we already declared several times that large power change range is captured under the real NR network.

Observation 1: Large power change case cannot be ignored. Further discuss on testability on large power change range issue.
2.3 Symbol level EVM evaluation 
In [3], link level simulation is provided to see the performance gain introduced by shorter transient. It compares the demodulation performance between 0us transient and 5us transient. In our understanding, this paper assumes target EVM as 3.5% for 256QAM when there is no transient occurred. 
However, 5% and 10% EVM requirement for 256QAM and 64QAM respectively are proposed for symbols with transient after excluding the transient part. It comes from some implementation from real PA implementation. This requirement does not align with the simulation assumption when for performance gain simulation.
We are not sure what aspect have impact on the symbol EVM after exclusion and whether such degradation have impact on performance, we can predict that the impact will lead to:

· There is no performance gain left

· There is even performance degradation

· There is still performance gain even with higher EVM on the symbol with transient

To verify how to define this test metric for shorter transient, we would like to initiate some simulation and to verify on the proper test metric for symbol level EVM.
Proposal 3: Initiate the simulation discussion on symbol level EVM evaluation.
3 Conclusion

In this contribution we discussed on the open issues on transient period UE capability, according to the analysis, we have the following proposals: 
Proposal 1: Specify tpstart for shorter transient period as in table 1.

Proposal 2: Further discuss test method based on tpstart definition.
Observation 1: Large power change case cannot be ignored. Further discuss on testability on large power change range issue.
Proposal 3: Initiate the simulation discussion on symbol level EVM evaluation.
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