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1. Agenda
Discuss contributions from agenda 6.5.5.7 Transient period capability.

2. Discussion Topics

	R4-1906028
	On ON-to-ON transient period
	Intel Corporation
	ON-to-ON transient period could be breakdown into ramping up and perturbation settling periods. Ramping up could take 2 – 3 usec and perturbation settling time could take 3 usec. In total, ON-to-ON transient period could be 5 – 6 usec. On major difference from conventional transient period is that this ON-to-ON transient period should be considered from signal quality perspective where gNB tries to improve demodulation performance.

	Comments:

IDG:  Why does the PLL enter into this?  There is no frequency jump.  PLL is settled.  How to quantify the noise injected into steady state PLL loop.  Also agree that EVM is a good metric.

Skyworks:  Agree that EVM is important.  The cases showing improvement are higher order modulation, so we need to look at those in addition to QPSK.

Huawei:  Agree that need to consider PLL settling and that EVM is needed.  But instantaneous EVM is difficult to measure.

Qualcomm:  Could be PLL pulling or noise issue, but these are design parameters.  We are discussing a capability so if a design is constrained, it can report a different capability.  5-6 us is less than transient today, so lower transient is possible.  Agree with EVM, and PLL pulling would be captured by EVM.  Agree that EVM needs to be met with all modulations.  For higher SCS, there is blanking.  With this capability, wouldn’t need the blanking.

	R4-1907129
	Discussion on Transient Time Related Requirements and Tests
	Skyworks Solutions Inc.
	Paraphrased Observation 1: Motivation is for cases where high order modulation is used or when blanked symbols can be avoided when high in symbol SNR at the BS is needed or latency is critical 

Paraphrased Observation 2: Time needed to meet IBE and EVM can be used as definition of transient period

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.

	Comments:

Qualcomm:  How to distinguish between good and bad UE can be measured by throughput performance for highest modulation through a power change.

On Observation 1:  

Intel:  Agree with obs 1.  Would like to limit the discussion to specific application such as URLLC, V2X, or NR-U.

Dish, Qualcomm, IDG, Ericsson, Nokia, Sprint:  Agree generally, not necessarily restricting application.
Huawei, Oppo:  Capability is not useful for any case.  

On Observation 2:

No disagreement that EVM is the important metric to consider

	R4-1906383
	on UE transient period evaluation
	Huawei, HiSilicon
	Observation 1: the instant EVM cannot be measured at the time domain position UE indicated.

Observation 2: there is little improvement on UE transient period for the worst case compared with the current spec.

Proposal 1: RAN4 do not introduce UE capability on transient period in Rel-15.

Proposal 2: RAN4 do not introduce UE capability on transient period in Rel-16.

	Comments:

On Observation 2:
Qualcomm:  This is entirely based on UE design.  There could be multiple values between 0 and 10us.  If the transient is less than CP, then you don’t lose any data.

Intel:  Agree with the observations and proposals in this paper.

Dish:  Obs 2 doesn’t make any sense.  Even if the UE reports the capability, the BS doesn’t know if it is actually met.  This is the case for any reported capability.

ZTE:  Do not see why the improvement is small.  It is not clear from the text.

Spreadtrum:  Agree with proposal 1.

Qualcomm:  Huawei has not demonstrated that transient period cannot be improved

Huawei:  We know better on both network and UE side.  We need to consider the entire system performance, not just the performance for a single UE.  We know about the network side implementation.

On network implementation 

Ericsson:  Besides puncturing, storing data and processing is impractical.

ZTE:  Same as Ericsson, not practical
Nokia:  Huawei’s approach would require some requirement on the UE.  Support this UE capability.



	R4-1906941
	Transient period capability
	Qualcomm Inc.
	This paper has addressed the ability to measure, applicability of the test over different modulation schemes, and a potential test procedure to verify the capability. 

In [1], it has been shown that the ramp time itself can be less than 2 usec in the current implementations. 

With this, all the concerns brought up in RAN4 have now been addressed and we believe it’s now time to introduce the capability. 

Proposal: Introduce transient period capability to allow the UE to report its transient period for ON to ON cases for power change and frequency hopping.

	Comments:

Spreadtrum:  Is this custom firmware on the test box?  The power changes (PA, mixer gain, different regions) are important.

Qualcomm:  Default firmware, not custom.  Capability applies across power changes.

Huawei:  We need instantaneous EVM, not RMS.  Peak EVM is very high.  EVM evaluation window obscures where the peak EVM occurs, and that has large system impact.  If the CP impact is also considered, the 2 us reported here could be 7 us.

Qualcomm:  Don’t understand why losing a small portion of the CP extends 2us to 7us

ZTE:  This proves that EVM based criterion is feasible.  Support proposal 1.

Skyworks:  We did the same test.  If a method is EVM based, the EVM measurement period needs to be close to the transient period.  Shows that this is measureable.
Nokia:  For frequency hopping, is the same transient needed as power change?

Qualcomm:  Same capability applies.

MediaTek:  What are the power changes in this test?  Do you expect different result if power change is different?  Is this LTE waveform, or NR?  

Qualcomm:  Power step was ~6 dB, but checked against “no exclusion” to demonstrate the improvement.  Will be met for all power change since this is a capability so needs to be reported for worst case.  This is LTE.


3. Conclusion

Chair:  Why isn’t capability signaling useful for any case?

Huawei:  Low order modulation is not relevant since no gain.  For higher order modulation, Ericsson simulation only shows 1 dB improvement based entirely on UE capability rather than BS demod algorithm.  

Oppo:  Capability is not useful with the current status in RAN4.  What we are seeing here is the transient is ~6us, but Ericsson simulation shows benefit if transient is below 5 us.

ZTE:  1dB gain is significant.

Orange:  Support introduction of capability signaling

Qualcomm:  There is gain if we can remove the need for blanking for higher SCS.  Don’t know where Oppo is getting 6us from.

Huawei:  The 1 dB gain is based on 0us transient period compared with 5us.  This is not a valid comparison.

Vivo:  For certain scenarios, there could be some gain; i.e., highest SCS

Operator feedback
Chair:  Is this capability something you want?  Or not worth the trouble?

T-Mobile, Orange, Dish, Sprint:  We want to have this capability

There was no operator who did not want this, or did not think it was worth the effort.
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