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Introduction
Transient period capability is a topic with long discussion history. With the noted WF from last meeting [1], divergence still exists on the exclusion window location for the shorter Tp test, i.e. the value of tpstart in TS 38.101-1. In this contribution, we will provide further analysis on this issue.
	Way Forward
· Modify tpstart=[-0.6] for 2us capability (to be verified with both 15kHz and 30kHz SCS) and tpstart = [-2.7]us for 7us capability (to be verified with 15kHz SCS)
· keep current tpstart for 4us
· UEs can set their internal transient window anywhere relative to the symbol boundary as long as they meet the EVM requirement
· Remove [] for EVM requirements without any other change


Discussion
The measurements in R4-2111530
During past few meetings, component has concern on the current position of the asymmetric window, since the measurements in [2] show that “aggressive tpstart” will impact the test performance due to WOLA effect.
From our understanding, WOLA was introduced for the alleviation of out of band emission. A certain length WOLA window could achieve good suppression at the cost of overhead. Theoretically, the WOLA window should not exceed 25% CP at each side of the CP-OFDM symbol to adapt the position of  and . But we think serious emission is more likely to happen for the small RB allocation rather than full allocation. In real implementation UE could be optimised for shorter WOLA window for different scenario and leave more margin in CP for gNB demodulation design. 
Observation 1: 25% CP is only the theoretical WOLA window length. Shorter WOLA window can be applied to alleviate the spectrum emission in the real implementation especially when the issue is less serious for large RB allocation.
Accordingly, we would like to ask that under what WOLA window length assumption, the EVM degradation in [2] becomes an issue as it has following statement:
	Tested waveforms:
-	20MHz CP-OFDM, SCS 15kHz and SCS 30kHz.
-	Uplink RB configurations: Fully allocated waveforms, i.e. 106RB0 at SCS1 5kHz and 51RB0at SCS 30kHz


Proposal 1: WOLA window length assumption needs to be clarified for the measurements in R4-2111539.
The purpose of introducing shorter transient period
In our understanding, the reason for introducing different UE capabilities on transient period is that NR supports shorter CP than LTE by multiple higher SCSs. The goal of this feature is for better alignment between gNB and UE and boost overall UL performance. Bearing this in mind, it is necessary to know about gNB implementation first.
Implementation at gNB: Two major factors for the FFT window placement
As in our early paper [3], we have analysed how gNB will set the FFT window for demodulation. One major factor that should be considered by gNB is the multipath delay spread, since it is always a serious problem with different deployment scenario and coverage range. 
Observation 2: Anti-multipath is a major factor that is considered for gNB FFT window placement.
For example we can pick TDL-C 300ns model from TR 38.901 and the maximum tap delay is 2.6us, it is clearly larger than the CP length for 30kHz SCS. Needless to say, there exists other typical model with even larger delay spread which cannot be covered by the CP length for 15kHz SCS.    
As a result, FFT window can be theoretically put right from the ending of CP, i.e. the entire CP will be excluded before gNB demodulation, so ISI can be limited to lowest level.      
Another major thing that should be taken into consideration is the sync error among multiple accessed UEs, i.e. the signal arrival time for different UE is different on the 1st tap. 
Observation 3: Sync error among all access UEs is another important factor that is considered for gNB FFT window placement.
The margin we observe in the real network is ~10% of CP (10~30Ts). Normally gNB can place the FFT window like in Figure 1 to achieve better overall performance considering all access UEs.
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Figure 1. One possible gNB implementation for FFT window
Apparently there is a trade-off among all the factors that gNB should consider for the FFT window placement. However, the placement must be fixed rather than floating for all access UEs. Consequently, UE implementation should be adaptable to gNB for better UL performance.
Observation 4: Due to the trade-off among all possible factors, gNB solution is fixed FFT window placement rather than floating for all access UEs. UE implementation should be adaptable to gNB for better UL performance.    
Current EVM test for Tp: Asymmetric Tp position
Regarding the test method, i.e. the asymmetric Tp position and all related parameters, currently captured in TS 38.101-1 only has clear guidance for TE to set the  and , we believe it is proposed by both considering the UE implementation/testability and gNB demodulation implementation. Because gNB has no idea about where the UE will place its Tp, only the length of the Tp will be reported by UE. 
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Observation 5: The transient period capabilities’ test design, i.e. the asymmetric transient period position, currently captured in TS 38.101-1 has already considered for both UE testability/implementation and gNB demodulation implementation.  
We would like to further analyse the proposed tpstart in the noted WF with different UE implementation choice:
Considering following two types of UE implementation:
· Type A: Asymmetrical placement like in Figure F.4-1, i.e. part of Tp (equal to tpstart) in the “symbol before transient” and the rest of Tp in the “symbol after transient”;
· Type B: All Tp in the “symbol after transient”.

Example 1: 15kHz SCS (CP = 4.7us) and Tp = 2us
	
	Type A
	Type B

	Tpstart = -0.5
	Baseline
0.5us overlaps with the tail of “symbol before transient” and 1.5us within the CP of “symbol after transient”
	Baseline
2us within the CP of “symbol after transient”. 

	Tpstart = -0.6
	UL performance loss due to the additional 0.1us in “symbol before transient” occupied by Tp
	More Tp shifts outside of the asymmetric Tp window (from 0.5us to 0.6us). Maybe more difficult for UE to pass the test.


Obviously, we can have similar observation with 30kHz SCS.
Example 2: 15kHz SCS (CP = 4.7us) and Tp = 7us
	
	Type A
	Type B

	Tpstart = -2
	Baseline
2us overlaps with the tail of “symbol before transient” and 5us within the CP of “symbol after transient”
	Baseline
7us starts from the CP of “symbol after transient”

	Tpstart = -2.7
	UL performance loss due to the additional 0.7us in “symbol before transient” occupied by Tp
	More Tp shifts outside of the asymmetric Tp window (from 5us to 5.7us). Maybe more difficult for UE to pass the test.


Apparently, the proposed modification in the noted WF can cause UL performance loss or potential test performance degradation, and it should be noted that our analysis is based on the assumption of all UEs have the same implementation on Tp placement. In conclusion, we still prefer to keep the current values in the spec like we have proposed in CR [3]. 
Proposal 2: Remove all the bracket for shorter transient period requirements, including tpstart value for each Tp and relaxed EVM requirements.

Conclusion
In this contribution we discussed on the open issue on transient period capability, according to the analysis, we have the following observations and proposal: 
Observation 1: 25% CP is only the theoretical WOLA window length. Shorter WOLA window can be applied to alleviate the spectrum emission in the real implementation especially when the issue is less serious for large RB allocation.
Observation 2: Anti-multipath is a major factor that is considered for gNB FFT window placement.
Observation 3: Sync error among all access UEs is another important factor that is considered for gNB FFT window placement.
Observation 4: Due to the trade-off among all possible factors, gNB solution is fixed FFT window placement rather than floating for all access UEs. UE implementation should be adaptable to gNB for better UL performance.    
Observation 5: The transient period capabilities’ test design, e.g., the asymmetric transient period position, currently captured in TS 38.101-1 has already considered for both UE testability/implementation and gNB demodulation implementation.
Proposal 1: WOLA window length assumption needs to be clarified for the measurements in R4-2111539.
Proposal 2: Remove all the bracket for shorter transient period requirements, including tpstart value for each Tp and relaxed EVM requirements.
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