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Introduction
According to the conclusion [Transient period] of RAN#87e, this email discussion focuses on the feasibility of testing transient periods.
	RAN#87e email discussion [Transient_period] concluded:
	- There is no consensus on whether the transient time capability is feasible to test or not. RAN4 CR is 261 is noted. 
	RAN4 continue discussing the feasibility of testing the transient periods in RAN4 during Q2 and report the outcome 
	at RAN#88
This email discussion includes contributions (7) in agenda 6.13.1.6, the targets of email discussion based on companies’ contributions submitted in this e-meeting are as below:
· 1st round: 
Discuss the testability issues and identify which testability issues cannot be solved in Rel-16.
· 2nd round: 
Decision on the conclusion of testability issues for transient period capability
Topic #1: Testability of transient period capability
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003331
	Anritsu Corp.
	Observation 1: To differentiate UEs with different transient period ability, time mask test by the signalled transient period can be the supplemental verification method.
Observation 2: Independent evaluation of EVM with only ramp up/down transient period in symbol based measurement can be a supplemental solution to ensure the transient period is symmetrically positioned. 
Observation 3: Necessity of the independent EVM tests with only rising edge or falling edge in symbol based measurement is FFS.
Observation 4: Exclusion of data with full width of transient period instead of half width can remove the influence of transient period which is asymmetrically positioned. Note this can only be applied to DFT-s-OFDM waveform. 
Observation 5: The way to use only DMRS symbols to derive equalization factor can remove the influence of transient period in the EVM measurement results.
Observation 6: It should be clarified whether to calculate EVM with the symbols including only rising edge, only falling edge, or both. Our suggestion is to measure EVM with only ramp up or ramp down transient independently.
Observation 7: There are conditions with which the transient period cannot be included in the EVM measurement results. Approach (e) needs to be considered.
Observation 8: It is natural to create a new annex in TS 38.101-1 since there is already the corresponding annex F.6 in the spec to define EVM calculation procedures for slot basis.
Proposal 1:  Apply following approach (a), (d), (e) and (f). Necessity of (b) and (c) is FFS.
(a) Time mask tests by signalled transient period in addition to the EVM measurement.
(b) Independent evaluation of EVM with only ramp up/down transient period in symbol based measurement 
(c) Exclusion of full width of signalled transient period in symbol based EVM measurement for DTF-s-OFDM 
(d) Equalizing process only with DMRS.
(e) Exception of measurements with specific transient period conditions for symbol based EVM measurement.
(f) New annex in TS 38.101-1 to describe procedures for RMS EVM over 1 symbol.

	R4-2004057
	vivo
	Observation: Transient period value less than 2us would basically not be differentiated by currently newly proposed testing method.
Proposal: Do not introduce 1us as an option of transient period value.

	R4-2004132
	Ericsson
	Observation 1: The transient value will not be tested by checking EVM impact over 1 slot. Item1 shall be closed.
Observation 2: The equalizer coefficients in EVM procedure could be better specified in TS 38.101-1, as done in TS 38.104. If needed, they would be further adapted when describing EVM procedure for 1 symbol in Annex F. But this item2 is not an open issue to conclude on testability.
Observation 3: The clarifications related to EVM calculation procedure should be captured in TS 38.101 in a new Annex F.8. EVM calculation should be further detailed once the transient testability has been agreed. Item 3 is not an open issue to conclude on testability.
Observation 4: The 20dB power step is the maximum power change for any RB hopping. It’s then representative to test transient capability. Item 4 shall then be closed.
Observation 5: The transient period specifies an exclusion period which is always, when shared, symetrically shared in between 2 consecutive symbols. If a transient signal is outside this transient period, all UE RF requirements are then applicable, meaning no impact on BS side. Item 5 shall be closed.
Observation 6: It has been demonstrated that the proposed method can test and check different transient values. Support of transient capability values could be conditioned by supporting the SCS needed to test those values. Item 6 shall then be closed.
Observation 7: For 10µs transient period, NR can re-use same procedure defined for RMS EVM with power change in LTE. Item 7 shall be closed.
Observation 8: The choice of the UL/DL configuration can be done later as it doesn’t impact testability of the transient capability. Item 6 is not blocking issue to conclude on testability. 
Observation 9: EVM calculation for EVM symbols in the transient occurs have been explained, there is no ambiguity remaining. Item 9 shall be closed.
Observation 10: The EVM budget shall be discussed and agreed as soon as the testability has been agreed, but it doesn’t have any kind of impact on transient testability.  
Proposal: There is no blocking issue to conclude on transient capability’s testability. RAN4 agrees on testability of the new transient capability. The status of all open items is captured in following table:
[image: ]

	R4-2004719
	Qualcomm Incorporated
	In this contribution, two approaches are presented to address this shortcoming.  The first approach is to set the FFT timing according to the reported transient duration.  As long as it is within a CP, the duration of the transient can be captured by exclusion.  The second approach reuses the existing FFT timings already used by the EVM test procedure.  By combination of these available timings, the values of 1, 2, 4, and 7 us can be verified albeit in some cases with reduced precision.  Note that the timings and approaches described in this contribution are only relevant to the symbols for which a transient occurs.  For other symbols, the existing EVM procedure continues to apply.

	R4-2004720
	Qualcomm Incorporated
	Draft CR for Transient Period Capability in NR using existing window definitions

	R4-2004721
	Qualcomm Incorporated
	Draft CR for Transient Period Capability in NR using a new window definition

	R4-2004752
	Huawei, HiSilicon
	Observation 1: The maximum power change range that TE can provide is about 20dB.
Observation 2: If 20dB power change is the reference for ‘tp’ adoption, most part of transient period will fall into the subsequent symbol for larger power change range. It will cause performance degradation on demodulation of the subsequent symbol.
Observation 3: If the reference power change range for ‘tp’ is defined as the maximum power change range(worst case), it becomes a paradox: UE could not get known on its ‘tp’ capability because TE cannot provide the test possibility for worst case.
Observation 4: The introduction of transient period capability requires for re-arrangement on power control configuration on each related module (e.g. PMIC, RFIC, RFFE) for different UE capability. 
Proposal 1: If the above testability issues cannot be solved in Rel-16, RAN4 agrees on new SI on detailing the test procedure for transient period.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Testability issues for Transient period
Issue 1-1-1: Whether RMS EVM over 1 slot can represent the transient period capability.
· Proposals
· Option 1: The transient value will not be tested by checking EVM impact over 1 slot.
· Option 2: no
· Recommended WF
· Clarify whether the transient value will not be tested by checking EVM impact over 1 slot.

Issue 1-1-2: For RMS EVM over 1 slot, whether EVM measurement procedure on equalizing is clear for UE
· Proposals
· Option 1: Equalizing process only with DMRS.
· Option 2: The equalizer coefficients in EVM procedure could be better specified in TS 38.101-1, as done in TS 38.104. If needed, they would be further adapted when describing EVM procedure for 1 symbol in Annex F.
· Option 3: no
· Recommended WF
· Suggest companies to check whether option 1 or option 2 is agreeable

Issue 1-1-3: For RMS EVM over 1 symbol, how to define EVM measurement procedure in the spec

· Proposals
· Option 1:  Create a new annex in TS 38.101-1 to define EVM calculation procedures for slot basis..
· Option 2: Further study on the test procedure for 1 symbol case
· Recommended WF
· Suggest companies to check whether option1 is agreeable

Issue 1-1-4: Whether 20dB power change can represent the maximum power change in the network, if not, whether TE can provide the test condition for the maximum power change
· Proposals
· Option 1: The 20dB power step is the maximum power change for RB hopping. It’s then representative to test transient capability
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Option 2: no. The maximum power change range that TE can provide is about 20dB, and the maximum power change range existed in the real network can be up to 58dB: The introduction of transient period capability requires for re-arrangement on power control configuration on each related module (e.g. PMIC, RFIC, RFFE) for different UE capability. 
· Option 3: 20dB power change is the reference for ‘tp’ adoption, most part of transient period falls into the subsequent symbol for larger power change range. 
· Option 4: The reference power change range for ‘tp’ is defined as the maximum power change range (worst case, e.g. 58dB), but TE cannot provide the test possibility for worst case.
· Recommended WF
· Clarify whether power control procedure needs to be considered. 

Issue 1-1-5: How to ensure the transient period is symmetrically positioned

· Proposals
· Option 1: The transient period specifies an exclusion period which is always, when shared, symmetrically shared in between 2 consecutive symbols. If a transient signal is outside this transient period, all UE RF requirements are then applicable, meaning no impact on BS side.
· Option 2: Necessity of (b) and (c) is FFS
·  (b) Independent evaluation of EVM with only ramp up/down transient period in symbol based measurement 
· (c) Exclusion of full width of signalled transient period in symbol based EVM measurement for DTF-s-OFDM 
· Option 3: no mechanism to guarantee the transient period is symmetrically placed
· Recommended WF
· Suggest companies to check whether option1 or option2 is agreeable

Issue 1-1-6: Whether EVM=min(EVML, EVMH) can differentiate UE with different transient period ability

· Proposals
· Option 1: If needed, support of transient capability values could be conditioned by supporting the SCS needed to test those values
· Option 2: Time mask tests by signalled transient period in addition to the EVM measurement.
· Option 3: Do not introduce 1us as an option of transient period value.
· Option 4: Define a new window location according to the reported capability
· Option 5: Use the existing sample sets for EVM evaluation (25%, 50%, 75%), but evaluate min() and max() functions for 15 kHz and 30 kHz SCS.
· Option 6: no
· Recommended WF
· TBA. Collect companies’ view in 1st round

Issue 1-1-7: Whether RMS EVM with DFT-OFDM measurement similar with LTE can be tested for transient period 

· Proposals
· Option 1: For 10µs transient period, NR can re-use same procedure defined for RMS EVM with power change in LTE
· Option 2: no
· Recommended WF
· TBA. Collect companies’ view in 1st round

Issue 1-1-8: UL DL configuration

· Proposals
· Option 1: The choice of the UL/DL configuration can be done later, as it doesn’t impact testability of the transient capability
· Option 2: Clarify TDD pattern
· Recommended WF
· This issue can be discussed after the testability issues are solved. 

Issue 1-1-9: How to calculate EVM for symbols in which the transient occurs

· Proposals
· Option 1: To measure EVM with only ramp up or ramp down transient independently.
· Option 2: Calculated for the two symbols impacted by the transient
· Recommended WF
· TBA. Collect companies’ view in 1st round

Issue 1-1-10: EVM budget for symbol where the transient occurs

· Proposals
· Option 1: The EVM budget shall be discussed and agreed as soon as the testability has been agreed
· Option 2: Relaxation on EVM may have impact on high order modulation
· Recommended WF
· Clarify whether EVM budget needs to be considered before agreement is reached on the feasibility of testing transient periods.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Issue 1-1-1:  option 1 and 2 are equivalent.
Issue 1-1-2: option 2
Issue 1-1-3: option 1
[bookmark: _Ref36585936]Issue 1-1-4: option 1, this is clearly detailed in R4-1912460, option 2 and 4 are not representative of RB hopping. Optin 3 has no impact: if transient signal falls outside the transient period, the signal shall fulfill all Tx requirements, this is mandatory.
Issue 1-1-5: option 1, we clearly explained why.Issue 1-1-6: option 1 is ok, option 3 is also fine, options 4 or 5 would be ok.
Issue 1-1-7: option 1, there is no justification why option 2 should be acceptable for 10us TT.
Issue 1-1-8: option 1 and 2 are equivalent, doesn’t impact testatbility decision.
Issue 1-1-9: this would need further clarification, R4-2003331 was a bit unclear on this aspect. The propsoed method reused existing EVM windows, the eiod (and not signal!) is shared in between 2 consecutive symbols and the measurement is made on the 2nd symbol (ramp down). This is the one described in the WFs and previous proposed CRs.
Issue 1-1-10: option 1, option 2 is also correct that’s why exact EVM budget is [], that shall be further discussed but that doesn’t impact testability decision..
….
Others:

	Qualcomm
	Issue 1-1-1: Whether RMS EVM over 1 slot can represent the transient period capability.
The current version of the CR includes an EVM test procedure over only the symbols affected by transient, so can isolate the impact of the transient.
Issue 1-1-2: For RMS EVM over 1 slot, whether EVM measurement procedure on equalizing is clear for UE
The specification doesn’t provide a requirement on how to build the equalizer.  It only states that the equalizer is zero forcing and that it should be averaged over 1 slot.  Whether DMRS or demodulated data symbols or both are used, whether some symbols are excluded in the averaging are implementation details for the tester.  Even the existing specification only states “knowledge of data modulation symbols may be required in this step” with the details left to implementation much like the details for frequency and timing estimation parameters are also left to implementation.
Issue 1-1-3: For RMS EVM over 1 symbol, how to define EVM measurement procedure in the spec
Details are provided for this in the CR’s.
Issue 1-1-4: Whether 20dB power change can represent the maximum power change in the network, if not, whether TE can provide the test condition for the maximum power change
Test conditions are bound by many factors including worst case network conditions as well as test equipment capabilities within cost and complexity constraints.  For example, this meeting there is a proposal on how to set wanted power levels for EN-DC uplink signals due to limited dynamic range in the tester.  It is not practical or desirable to test every possible corner case that might be generated in a lab or in a live network.  Testability is always a relative concept with constraints that lead to tradeoffs; it is never an absolute.  One concern raised in R4-2004752 is that a UE designed to meet a 58 dB power step will require a longer transient than one designed to meet a 20 dB power step.  In our view, this is a UE design parameter and different designs will behave differently with different capability.  It is reminded that this reporting capability is optional as a capability.  If the UE is designed in such a way that it cannot meet 1 us, it is not required to and it should not report 1 us.  In this way, different UE designs can be accommodated whether it is 1us, 2us, 4,us, 7us, or 10us.
Issue 1-1-5: How to ensure the transient period is symmetrically positioned
The exclusion window is defined be symmetric about the symbol boundaries.  As long as the UE can meet requirements defined with the window located in this manner, the UE can place its actual transient anywhere within this window.  There is no requirement and no reason for a requirement that the actual UE transient is symmetric; only the window is defined that way and the EVM outside of the window must be met.  If the UE chooses to place its transient entirely in one symbol, as long as it can pass the EVM requirements outside the window, it will be a compliant UE.
Issue 1-1-6: Whether EVM=min(EVML, EVMH) can differentiate UE with different transient period ability
This is addressed in R4-2004719 with two options presented.  Comments and suggested improvements are welcomed.
Issue 1-1-7: Whether RMS EVM with DFT-OFDM measurement similar with LTE can be tested for transient period 
For the reported transient periods of 1, 2, 4, and 7us, the reported transient can be confirmed by placement of EVM FFT.  Exclusion of samples post-FFT is only necessary for transients longer than 7us in case no capability is signaled.  In that case, the 10us applies as it does today with no change to the EVM test procedure.  The scope of this CR and the transient capability is for the new values of 1, 2, 4, and 7us.
Issue 1-1-8: UL DL configuration
· This issue can be discussed after the testability issues are solved. 
We agree.  This is a matter of test case definition in RAN5.
Issue 1-1-9: How to calculate EVM for symbols in which the transient occurs
I don’t fully understand this question.  However, the EVM method shared in this meeting and reflected in the CR’s states that the symbols for which transient is present are included in the EVM.  For symmetrical window, it is expected that two symbols are impacted at each transient occurrence.  Whether this is generated by up or down power changes is perhaps a test procedure detail that needs to be discussed in RAN5.
Issue 1-1-10: EVM budget for symbol where the transient occurs
The EVM values are in square brackets and can be discussed further.  However, unless the claim is that the values are untestable for some reason, the actual values are like any other specification and can be further discussed as needed.  They don’t seem to impact feasibility of testing transient periods.

	Anritsu
	Issue 1-1-1: Whether RMS EVM over 1 slot can represent the transient period capability.
We assume symbol based EVM and time mask with corresponding signalled tp can work. But if the group’s understanding is that the transient signal can exist as long as it fits within the signalled TP, then we are fine with only simbol based EVM measurement. 
Issue 1-1-2: For RMS EVM over 1 slot, whether EVM measurement procedure on equalizing is clear for UE
Option 1 + option 2
Issue 1-1-3: For RMS EVM over 1 symbol, how to define EVM measurement procedure in the spec
Option 1 (as we proposed in 3331)
Issue 1-1-4: Whether 20dB power change can represent the maximum power change in the network, if not, whether TE can provide the test condition for the maximum power change
Option 1. Considering the existing RAN5 test spec for relative power control, we assume 20 dB is reasonable. 
Issue 1-1-5: How to ensure the transient period is symmetrically positioned
Option 2 but not so strong preference.
Issue 1-1-6: Whether EVM=min(EVML, EVMH) can differentiate UE with different transient period ability
Option 2 but similar with Issue 1-1-1. Option 1, 3, 4 is acceptable.
Issue 1-1-7: Whether RMS EVM with DFT-OFDM measurement similar with LTE can be tested for transient period 
Option 1
Issue 1-1-8: UL DL configuration
We assume option 1 and 2 are same.
Issue 1-1-9: How to calculate EVM for symbols in which the transient occurs
To Ericsson’s question 
We could not interpret following two points from the discussions until last meeting. So our description in 3331 is rather the clarification question for test procedure. We can discuss them later.
1) Related to issue 1-1-8, UL/DL configuration can be expected as two patterns, which was questioned in our previous paper (R4-2000442)
2) Whether the symbol based EVM needs to be calculated with only ramp up, ramp down or both.
Issue 1-1-10: EVM budget for symbol where the transient occurs
Option 1.



	Skyworks
	Issue 1-1-1: Whether RMS EVM over 1 slot can represent the transient period capability.
Not quite sure to understand the difference between option 1 and option 2, both options are equivalent.
For EVM with transients, the EVM should be measured in both the symbols where the transient occurs and the symbols where the transient does not occur.
- EVM in symbols where the transient occurs can be measured using EVMtransient=min(EVM_L,EVM_H) and EVMtransient is averaged over several slots,
- RMS EVM over the remaining symbols where the transient does not occur to be measured and averaged over several slots, using the current approach (max of average EVM_l, EVM_h).
Issue 1-1-2: For RMS EVM over 1 slot, whether EVM measurement procedure on equalizing is clear for UE
The equalizer setting which are best for EVM measurement in symbols where the transient occurs is a choice that must be made by RAN5. It has nothing to do with the definition of the core requirement.
Issue 1-1-3: For RMS EVM over 1 symbol, how to define EVM measurement procedure in the spec
It is possible to distinguish different transient period signaling capabilities by adopting EVM_transient=min(EVM_l,EVM_h) to measure the EVM in symbols where the transient occurs. 
The following test methodology ensures each signaled transient capability can be verified:
- 7usec transient period capability to be measured at SCS=15kHz,
- 4usec transient period capability to be measured at SCS=30kHz,
- Optionally, for UEs supporting SCS 60kHz, 2usec signaled transient capability to be measured at SCS 60kHz.
UE must also meet EVM requirements in the remaining PUSCH OFDM symbols of the slot (ie PUSCH symbols where the transient does not occur) using the current EVM definition but with modified averaging period. Detailed process should be defined in a new Annex.
For EVM with transient:
· The core requirement is applicable to ON to ON cases,
· The verification of EVM with transient is to be measured in the case of consecutive ON to ON, PUSCH/PUCCH long sub-slot to PUSCH/PUCCH long sub-slot transmissions – as illustrated in R4-2004720/R4-2004721 Figure 6.3.3.7-3.
Issue 1-1-4: Whether 20dB power change can represent the maximum power change in the network, if not, whether TE can provide the test condition for the maximum power change
As stated in 1-1-3, the verification of core requirement is applicable to ON to ON case.
To serve that purpose, it has been jointly proposed in previous meetings by Skyworks and Qualcomm to adopt a periodic repetitive pattern, for which the only mechanism that can trigger a power change at long sub-slot boundaries is that which results from an RB allocation change. In that respect, 58dB is not representative of a ON to ON power step. About the 20dB power step, ultimately this should be defined by WG RAN5, but the concept is that the step should be representative of the largest power change that is applicable for a given band and SCS for ON to ON cases.
Issue 1-1-5: How to ensure the transient period is symmetrically positioned
Adopting EVM_transient = min(EVM_l,EVM_h) generates an EVM exclusion period of approximately 150% CP length which. If measured at SCS 15,30 and 60kHz, this EVM with transient definition ensures UE transient capability of 7,4,2 usec can be verified respectively.
Issue 1-1-6: Whether EVM=min(EVML, EVMH) can differentiate UE with different transient period ability
This point has already been addressed in 1-1-3.
Issue 1-1-7: Whether RMS EVM with DFT-OFDM measurement similar with LTE can be tested for transient period 
Signaled transient period capability values of 2,4,7 us can be verified with EVMtransient=min(EVM_l,EVM_h).
Issue 1-1-8: UL DL configuration
· This issue can be discussed after the testability issues are solved. 
We agree.  This is a matter of test case definition in RAN5.
Issue 1-1-9: How to calculate EVM for symbols in which the transient occurs
The core requirement being discussed here is equally applicable to ramp-up and ramp-down power change step profiles. This "issue" 1-1-9 is in the scope of RAN5 WG, it is out of scope of RAN 4 discussion.
Issue 1-1-10: EVM budget for symbol where the transient occurs
The EVM values proposed in [ ] can be further discussed at a later stage.

	Huawei
	Issue 1-1-1: the answer is obviously Option 2, otherwise we do not need to discuss on the symbol level EVM test. But according to the discussion in previous meetings, slot level RMS EVM still need to be tested even it cannot represent for transient period capability. It means we are using the test metric verifying on something it cannot represents for.
Issue 1-1-2: The answer is obviously option 3. TE can choose whatever method handling with the equalizing procedure, different equalizing procedure will lead to different EVM test results. For RMS EVM without power change and averaged on 10 slots, we would say maybe the results can be reliant, but for a sensitive test with 1~2us granularity difference, how could we accept such coarse/ambiguous procedure to decide the UE’s ability? 
For option 1&2, it would be a good start point on this topic, but we would like to highlight that currently the RMC specified in 38.101 is with 3 column DMRS, even only DMRS is participated in the equalizing procedure, there is different method which will lead to different noise reduction. It is worth noting that, the front-loaded DMRS will compensate on the first symbol which transient period impact actually is considered as part of the channel parameter. It is actually complex topic, and highly related to the transient period testability. 
If different TP values is measured from different TE vendor, it would be an issue rather than technology. We would like clarify it clearly before any capability introduced to the spec.
Issue 1-1-3: Firstly, the equalizing issue should also be considered on symbol level EVM, it never before studied within 3GPP. Secondly, It is not an issue whether we create a new section in TS 38.101, we should ensure the procedure could be correct, aligned among TE vendors, high-precision.
Issue 1-1-4: Things become interesting, it seems gNB vendor and chipset vendor have different understanding on transient period capability. Some company this TP capability is only used for RB hopping which is up to 20dB, while some company confirm it is the on-on power change for whichever case in their CR. We would like to check the correct understanding on transient period capability. Additionally, if this transient period is used for gNB demodulation performance, we should consider more on the gNB vendor’s view?
Furthermore, fast feedback to QC, power change >20dB is not a corner case in the real network, to our experience, for PUSCH->PUCCH, considering the P0 configuration difference and RB difference, >30dB power change would be very common case. 
And the problem would be, what is the corresponding power change range for the ‘tp’ requirement defined in TS 38.101. if it is mentioned, there would be different undetrstanding:
· It depends on how we test, then 20dB is the corresponding power change range, but how could this understanding serve for other power change range case? We really worry this misunderstanding will have damage on network performance especially on control channel.
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]It is for the worst case. Then how we UE vendor get known our capability without reliable test environment? It is paradox. 
Issue 1-1-5: actually, no UE vendor can ensure their transient is always symmetrically shared for every power change opportunity. Generally we need a baseline on how we position transient period, like 10us in the current spec. it does not mean 10us is really needed in every power change time. But the test method inquires UE to dynamic position their transient period symmetrically positioned. If not, the test result will be impacted. If yes, we don't know how to ensure on this. 
For option 2b/2c, actually EVM window is revised, not sure whether EVM measurement will impacted by wola or other issue.
Issue 1-1-6: For FR1, at least 1us cannot be tested since no 120kHz for FR1. 
Specifically, for symbol0 15kHz(larger CP), the EVML is 1.69us, and EVMH is 4.03us. If transient period is symmetrically positioned, we believe 7us cannot be tested for the boundary between symbol0 and symbol 13. Larger CP should be considered for this case.
The other issue is, when we have discussion for ULSUP-TDM time mask, it is raised that UE could transmit on each symbol with 1us error randomly which comes from timing error. 
With the current study on this issue, we don’t see clear study output and even 6 options there from different companies. At least currently, the answer is no. Option 6.
Issue 1-1-7: Option2. LTE test procedure is not defined for transient period testing, it is designed for RMS EVM with power change. 25us exclusion window is specified. It ensures for stabilization on EVM. The concept cannot be used for transient period test. The concept for transient period is that we capture the time point immediately that EVM enter into stable considering together with EVM window.
Issue 1-1-8: If ‘tp’ is only defined for RB hopping, we believe for 60kHz UL DL configuration should be discussed considering blanked symbol is introduced in the current spec. we raise this blanked symbol in year 2019, but there is no consensus on how we understand the blanked symbol.
Issue 1-1-9: transient period is different for ramp up and ramp down, it should be clearly clarified. It is proposed previously, 1RB and 100RB is jumped between adjacent slots.
Issue 1-1-10: A value with bracket in RAN4 spec is highly possible agreed by a remove bracket CR simply, this is why we cannot accept the way with bracket. For EVM requirement, we have much link level simulation to judge on the exact value systematically. For the introduction of transient period, the intension is to improve gNB performance, but the EVM target is simply revised by one proposal from chipset vendor. 
Now we have 2 tests for transient period: one is RMS EVM over slot with unchanged EVM requirement which we agreed it cannot represent transient period, the other one is RMS EVM over symbol which requires for relaxation EVM.  It is weird. 
Other: in RAN#87e, there is a proposal to have preliminary verification results shall be provided to justify the test feasibility. We would like to collect comments from companies.

	Vivo
	Issue 1-1-6: 
Option 3 preferred. 
Option 1 and 2 may be complicated and not preferred.  Option 4/5 can be considered.


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2004720
	Anritsu: Currently reviewing internally (Apr 21). 
(Apr.22) Editorial error : Same table number (Table 6.4.2.1a-1) is used with two tables.
Clarification question: In the Table 6.4.2.1a-1 (first one), it is appreciated if the threshold of choosing combinations of following parameters is provided -  tp, FFT window position, min EVM or max EVM, and SCS.

	
	Skyworks: Currently reviewing internally (Apr. 21)
(Apr 22): Is there a typo in Table 6.4.2.1a-1 for 4us reported transient capability? SCS 30kHz is specified. It seems that this capability should instead be measured at SCS15kHz using  in order to match the created EVM exclusion period with the signaled transient period value of 4us.

	
	

	R4-2004721
	Anritsu: Currently reviewing internally. (Apr. 21)
(Apr. 22) We still need more time to confirm the feasibility of TE implementation within this CR especially in the first Table 6.4.2.1a-1 since the way to change FFT window length W is new in this CR. We would like to postpone the conclusion until May meeting.
Additional clarification question with comments above (4720).
At Annex F.4, do you have an idea whether “W” should be rounded up or down when converting from s to samples?  

	
	Skyworks: Currently reviewing internally (Apr. 21)

[bookmark: _GoBack](Apr. 22) Similar question for clarification. We used rounding down process when crosschecking the created EVM exclusion period proposed in this draftCR, it might be worth detailing how to round “W” since parameter “” depends on whether W is odd or W is even. 

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements: Candidate options:
Issue 1-1-1: Whether RMS EVM over 1 slot can represent the transient period capability.
·  View 1 (Ericsson, QC, Anritsu, Skyworks, HW): no 
Issue 1-1-2: For RMS EVM over 1 slot, whether EVM measurement procedure on equalizing is clear for UE
· View 1 (Ericsson, Anritsu): It can be modified when describing EVM procedure for 1 symbol.
· View 2 (QC, Skyworks): No modifications are required.
· View 3 (HW): no, the equalize procedure can be 1) one DMRS 2) linear interpolation 3) DMRS+ data, it cannot only depend on TE implementation. Whether 1st DMRS can be used for equalization, it will compensate on transient as a part of channel status. The procedure has big impact on whether the EVM measurement is accurate.
Issue 1-1-3: For RMS EVM over 1 symbol, how to define EVM measurement procedure in the spec
· View 1 (Ericsson, QC, Anritsu, Skyworks): Adding a new section/annex for EVM to include symbols with transient period.
· View 2 (HW): It is not an issue whether we create a new section in TS 38.101, we should ensure the procedure could be correct, aligned among TE vendors, high-precision.
Issue 1-1-4: Whether 20dB power change can represent the maximum power change in the network, if not, whether TE can provide the test condition for the maximum power change
· View 1(Ericsson): 20 dB power step is reasonable for RB hoping.
·  View 2 (QC, Anritsu, Skyworks): 20 dB power step is reasonable for on-on power change.
·  View 3 (HW): no, power change>20dB is common case under real network. If the reference power change for transient period is 20dB, it will have performance impact on network, if the reference power change for transient period is worst case(e.g.58dB), how UE vendor get known our capability without reliable test environment.
Issue 1-1-5: How to ensure the transient period is symmetrically positioned
· View 1 (Ericsson, QC, Skyworks): The exclusion window is defined be symmetric about the symbol boundaries.
· View 2 (HW): Need a baseline on how to position transient period.
Issue 1-1-6: Whether EVM=min(EVML, EVMH) can differentiate UE with different transient period ability
· View 1 (Ericsson, Anritsu, Skyworks): Support of transient capability values could be conditioned by supporting the SCS needed to test those values.
· View 2 (Anritsu): Time mask tests by signalled transient period in addition to the EVM measurement.
· View 3 (vivo, Ericsson, Anritsu): Do not introduce 1us as an option of transient period value.
· View 4 (QC, Ericsson, Anritsu): Define a new window location according to the reported capability.
· View 5 (QC, Ericsson): Use the existing sample sets for EVM evaluation (25%, 50%, 75%), but evaluate min() and max() functions for 15 kHz and 30 kHz SCS.
· View 6 (HW): no. RAN4 should consider different EVM window (CP length) for 1st OS and transmitting timing error. 
Issue 1-1-7: Whether RMS EVM with DFT-OFDM measurement similar with LTE can be tested for transient period 
· View 1(Ericsson, QC, Anritsu, Skyworks): For 10µs transient period, NR can re-use same procedure defined for RMS EVM with power change in LTE.
· View 2(HW):no. There is not test on transient period for LTE, 25us exclusion window is specified. The concept cannot be used for transient period test.
Issue 1-1-8: UL DL configuration
· View 1(Ericsson, QC, Anritsu, Skyworks): This issue can be discussed after the testability issues are solved.
· View 2(HW): 60kHz UL DL configuration should be discussed considering blanked symbol is introduced in the current spec.
Issue 1-1-9: How to calculate EVM for symbols in which the transient occurs
· View 1 (QC, Anritsu, Skyworks): Test procedure detail that needs to be discussed in RAN5.
· View 2 (HW): Transient period is different for ramp up and ramp down, it should be clearly clarified.
Issue 1-1-10: EVM budget for symbol where the transient occurs
· View 1(Ericsson, QC, Anritsu, Skyworks): Keeping EVM budget in square brackets. EVM values can be discussed after agreement is reached on the feasibility of testing transient periods.
· View 2(HW): EVM requirement should decide based on simulation results which can meet network performance on high order modulation. 

Recommendations for 2nd round:
[Moderator]: Based on the 1st round of discussion, moderator suggests narrowing down the scope of testability issues for transient periods. 

	1
	Whether RMS EVM over 1 slot can represent the transient period capability.
	The unanimous answer is no.
Need to clarify on the 2nd round why slot level RMS EVM need to be tested even it cannot represent for transient period capability.

	2
	For RMS EVM over 1 slot, whether EVM measurement procedure on equalizing is clear for UE
	View1 or 2 vs View3

	3
	For RMS EVM over 1 symbol, how to define EVM measurement procedure in the spec 
	Moderator would like to suggest companies check whether adding a new section/annex for EVM to include symbols with transient period is acceptable.
It can be further discussed how to ensure that the procedure could be correct, and that aligned among TE vendors on 2nd round.

	4
	whether 20dB power change can represent the maximum power change in the network, if not, whether TE can provide the test condition for the maximum power change 
	View1 or 2 vs View3

	5
	How to ensure the transient period is symmetrically positioned?
	View1  vs  View2

	6
	whether EVM=min(EVML, EVMH) can differentiate UE with different transient period ability
	View 1-5 vs View 6

	7
	whether RMS EVM with DFT-OFDM measurement similar with LTE can be tested for transient period 
	View1  vs  View2

	8
	UL DL configuration.
	Moderator recommends that UL DL configuration can be defined after the testability issues are solved.
It can be further discussed on the 2nd round

	9
	how to calculate EVM for symbols in which the transient occurs
	Moderator recommends that this test procedure detail needs to be discussed in RAN5
It can be further discussed on 2nd round

	10
	EVM budget for symbol where the transient occurs
 
	Moderator recommends that Keeping EVM budget in square brackets, and EVM values should be discussed with technical justification after agreement is reached on the feasibility of testing transient periods.
It can be further discussed on 2nd round



[Moderator]: Create a WF to capture the testability issues on 2nd round, the discussion could focus on the open issues in WF on testability issues for transient period capability.




Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on testability issues for transient period capability
	CMCC




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
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