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· Other aspects
Discussion Topics
Way forward agreement from last meeting (R4-1907494)
For Transient period capability for power change and RB hopping for ON-ON cases, at least study the following aspects. The capability is not from Rel-15
· Band and band combination dependency
· The test procedure using EVM as a metric and the possible options for the duration for capability
Band and band dependency, test procedure
	R4-1908514
	On transient period capability
	Intel Corporation
	Proposal#1: It is proposed to define a single requirement across all bands.
Proposal#2: It is proposed to identify the tradeoff between measurement accuracy and averaging period.

	Comments:
On per band capabiliity
Chair: Proposal 1 on band and band dependency. Proposal 2 on test procedure
Qualcomm:  Transient period is dependent upon components which differ per band.  So we need band dependency.
Skyworks:  Some bands may have different values, but for which bands does QC expect an improvement?
Huawei:  What is the single requirement across all bands?
Chair:  A single capability that would apply to all bands.  (Intel agrees)
Intel:  Can be different from band to band, but it’s a matter of optimization.  Better to define a single requirement to minimize number of requirements.  
Qualcomm:  For Skyworks, expect to improve all bands but if there is different improvement per band, then per band capability is better.  For Intel, this is not a requirement but a capability.  Need to check all bands anyways even if single value so doesn’t change the amount of work required.  May not be able to optimize all bands, so then have to choose the largest value among all bands.
Nokia:  What’s the point of a capability if there is no requirement attached to it?  Otherwise no benefit from network perspective.
Qualcomm:  This is a capability value.  There is a requirement that will be discussed later as part of test procedure.
Nokia:  We expect a requirement.
Chair:  This is the common understanding.
Skyworks:  Do we need more granularity per band to realize the improvement as it differs per band?
Qualcomm:  Same set of 4 values for all bands.  Each band chooses one among those four.
Huawei:  Why are discussing the capability if we are not sure that it is needed?
Chair:  The discussion from the last meeting is that we would no longer discuss whether the feature is needed, but rather the points in the WF.
Skyworks:  Have a different understanding of the WF.  The reason I did not have same understanding than the chairman is not on the fact whether we agreed or not on a capability but rather on the fact that what we agreed is to study testability and performance requirement before we introduced the capability.
Chair:  Different understandings ok, but let’s start with the two items specifically listed in the WF.
Ericsson:  Better to have per-band value that gives more flexibility.  No issue for RAN2.
Skyworks:  Not against per-band.
Huawei:  Based on this contribution, there is insufficient evidence to make a judgment of per band or single value
Oppo:  Per band is better.  Different bands may have different deployments.
Qualcomm:  Even if we have per-band capability, UE can still signal the same value for all bands if it chooses to.
Huawei:  We don’t agree to introduce the capability.  We have no opinion of per-band or single value.
Chair:  Majority of companies support per-band capability.  
Intel:  Let’s say Band 1 has 1us and Band 2 has 2us, is there any real improvement?  We think all bands will be clustered around a single value.
Docomo:  If we use single value, then the value must be very good.  This could be even more constraining for the UE.
Chair:  Intel prefers single value, Huawei prefers not to introduce the capabililty, other companies either not against or support per-band capability, or did not express an opinion.


	R4-1909940
	RF transient times requirements use cases and testability
	Skyworks Solutions Inc.
	Proposal 1: Considering these observations, we believe that prior to discussing the introduction of a new UE signalling capability allowing a UE to report better transient time performance than those currently specified, that RAN 4 first studies how to resolve some of the challenges presented in this document. These studies are needed for Release 15.
Proposal 2: Since power is measured excluding the transient period for all On/Off time mask test cases, and since RF transients may be triggered at any position within the transient period, if EVM measurements are to be used as metric to evaluate impact on UL demodulation performance, i.e. to evaluate the impact on UL SNR performance, then EVM measurements should also benefit from an exclusion period.

	Comments:
Chair: This contribution is related to test procedure
On Proposal 1:
Qualcomm:  Challenges observed are already accounted for.  
Nokia:  Agree with Skyworks that there are challenges in testing requirements.  With improved values, then it is even more important to being able to test properly.  Can consider other methods to test, i.e., by decomposing the test, if needed.
Skyworks:  There are new cases in NR and with the smaller values of transient, we may need to improve the existing test cases.
Qualcomm:  We don’t propose to add extra time to the transient in the test case, so small values can be tested. 
Huawei:  Another observation for the demod performance relationship to EVM.  We want to include gNB demod performance and believe EVM can affect throughput, but don’t see a direct mapping.  As EVM is improved, throughput is not observed to improve significantly.  EVM might not be the best metric.  No suggestion for an alternative.
Nokia:  Need to look for improvements to existing test cases. Generally, EVM is a good metric for throughput, but must be careful that it is measured near to the transient period.
Qualcomm:  Originally suggested throughput, but companies thought EVM is sufficient predictor of throughput for test.
Chair:  Test procedures and testability need more study.



	R4-1909740
	Transient period capability
	Qualcomm Inc
	Proposal 1: To test transient period capability, EVM definition for NR to follow a similar definition as that of LTE and include the symbol with the transient period while reducing the measurement duration by the signaled transient period capability for DFT-spread OFDM signal. 
Proposal 2: DFT-spread OFDM signal to be chosen for testing transient period capability feature. 
Proposal 3: An average duration of 10 subframes should be used for testing transient period capability as well just like current EVM spec for NR and LTE.
Proposal 4: A periodic power step test pattern be chosen and implemented, with a reasonable power step, to make this test capture a reasonable number of power changes in one set of 10 subframe average. The power step, frequency of power change and the power at which the test is verified are to be discussed further.
Proposal 5: The options for Transient period capability to choose from are: 1 usec, 2 usec, 4 usec or 10 usec. Two bits are needed to represent these options. 
Proposal 6: This capability should be defined per band.

	Comments:
Chair:  Proposal 1, 2, 3, 4 relate to test procedure. Proposal 5 relates to signalling options. Proposal 6 relates to band and band dependency


	R4-1909473
	UE Transient period capability
	Ericsson
	Observation 1: This new UE Transient Period capability would improve BS demodulation performance for a large number of NR BS.
Observation 2: Introducing UE Transient Period capability would improve NR latency and system throughput at least for the highest SCS in FR1 and FR2.
Observation 3: The new UE Transient Period capability shall be optional. It will be backward compatible.
Proposal: UE transient time might be reported per supported band(s) and should consider following set of values: {5µs, 2µs or 1µs} for FR1 and {3µs or 1µs} for FR2.

	Comments:
Chair:  Observations are related to benefits.  Proposal is related to capability signalling and band dependency.



Other aspects
	R4-1909097
	On transient period UE capability
	Huawei, HiSilicon
	Proposal 1: the transient period defined for frequency/RB hopping shall be removed from TS 38.101.
Observation 2: from contribution [4], it is shown there is at least 5-6us transient period for this LTE phone.
Observation 3: Considering more convergence time on DPD with larger channel bandwidth or NR and APT/ET switching time, NR transient period with EVM metric is much more critical than LTE.
Observation 5: gNB cannot get demodulation improvement by transient period UE capability, puncture algorithm is not applicable for CP-OFDM which actually requires for high SNR.

	Comments:
Chair:  This contribution is talking about feasibility and benefit.



Agreements and conclusion
For band and band dependency …
Intel prefers single value, Huawei prefers not to introduce the capabililty, other companies either not against or support per-band capability, or did not express an opinion.

For test procedure …
Test procedures and testability need more study.

For other aspects …
Not treated.
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