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1	Introduction 
The purpose of this paper is to summarize the status of the conformance test related to measurement of FR1 EVM during transients which is related to a core requirement introduced in Release 16. This topic has been ongoing discussion for over a year (since RAN#98 in Athens, Greece) and it is critical to close on the same to enable the test for the industry to use for certification. 
2	Discussion 
2.1 Background on EVM measurements during transients
The details in [7] started the RAN5 discussion on the best way to define the conformance test for EVM measurements during power transients. Some of the key points that were clear early on were 
· Regarding the output power transient: RAN4 agreed in WF [3] that the transient is triggered by an RB allocation change at the boundary of long subslot N/ long subslot N+1. RAN4 assumed that the definition of the exact step size, channel bandwidth, and test pattern is the responsibility of RAN5. 
Observation 1: The transient during EVM measurements is triggered by RB allocation changes at the boundary of the successive long sub slots. 
·  It was also recommended in [7] that the NR EVM with transient conformance procedures re-uses as many of the LTE EVM with exclusion period test procedure. This paper aims, as much as possible, at proposing a set of RF parameters and test procedure which is:
· Duplex-mode agnostic (TDD/FDD/SUL),
· Frequency band agnostic,
· Power class agnostic,
· SCS agnostic.
The intention is to provide a common test configuration for all possible transient period “tp” capabilities that the UE may signal (tp = 2,4,7μs). 
2.2 Updates from previous RAN5 discussions
At RAN5#99, the discussion was focused on power settings such as testing level and power step size in FR1 EVM including symbols with transient period, and RAN5 reached a consensus to evaluate MU for each testing level and power step size before selecting these power settings [4]. In the meantime it was agreed to adopt from [1], proposals 1, 2 and 3 which were endorsed about not to test UE power higher than 11.5dBm and to use TPC power control window to fix UE higher target power.
Observation 2: There is already agreement to consider 11.5 dBm as higher power level to avoid influence of MPR. Use TPC power control window to fix this UE higher target power.
However, there was no consensus about the RB reallocation power step change due to differences in resulting MTSU and TT required in [1] and [2]. This was captured in the way forward below.
Proposal 4: Assess first the MU for 13.8 dB and 20 dB power step (for both transient high power levels of 0 dBm and Pumax respectively) before making the decision on which power step to use. Additional analysis, other than MU, towards power step choice is not precluded.
For the last two meetings there has been discussion around MU analysis and several contributions centered around whether the power. A consistent observation has been the advantages of testing with 14 dB PRB change.
Observation 3. The only way to make the test case independent of the band, the BW and the SCS is to test 14dB PRB power step change (13.80dB applying a 24:1 PRB change).
2.3 Open questions related to the PRB change to be used in the test
2.3.1 Realistic analysis of high-power steps in field deployments
There has been feedback during past discussions on a specific reason to use the higher PRB (20 dB) change in the test being the possibility occurrence of the same in real networks. Specifically, it was brought up that the RAN4 discussions involved potential higher power step sizes to be considered. However, to put this in perspective, we would like to bring out that –
· The RAN4 observations on possible higher step sizes in the field were theoretical and based on NR configuration parameters in a real network from different gNB vendors. Based on these settings the possible highest difference between 2 consecutive UL channel transmissions was calculated but these may not neccesssarily occur frequently in the network.
· In looking further into RAN4 studies, the PSD difference between PUSCH and PUCCH that would need to occur for a high power step would be significantly high. 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 would become 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.” Therefore, beyond the theoretical possibility that was referenced in some RAN4 studies, it is highly unlikely that the high power steps would occur frequently except for rare corner cases. It should be noted that RAN4 eventually left the decision on power step size to RAN5.
· Based on the above analysis, RAN5, whose focus is on conformance, should not be considering corner-case or unlikely scenarios and instead the testable 13.8 dB power step size (and associated RB allocation change) should be the focus
Observation 4: A very large power step size of 20 dB translates to a large PSD difference between PUSCH and PUCCH which would mean the SIR on PUCCH RBs because of IBE will be very low (smaller than -5dB) making PUCCH non-decodable. This is not a realistic scenario for real networks as PUSCH and PUCCH should co-exist. Hence there is not sufficient justification to use such large step sizes for conformance testing.
2.3.2 Inputs regarding UE behaviour on power drift
In the offline discussions pertaining to MU analysis during RAN5#101 there were discussions on a worst case that the UE could drift by several times of the aggregate power tolerance in the same direction even though it would seem to be quite unrealistic. Moreover, it would result quickly in that the UE power is unknown (between min and max power). The query raised to chipset/UE vendors was UE behavior with respect to drift of the UE output power for RB allocation pattern for durations longer than 21 ms.

Observation 5: Additional analysis is needed regarding the query on possible UE power drift however it is fair to assume the worst case for MU analysis in case an impact is anticipated during the measurement period.

2.3.3 MU Analysis for the considered power step sizes
Over the past meetings, and across several contributions such as [9], [11] and [12], the TE vendor feedback has consistently been to use to the 14dB PRB power step change (13.80dB applying a 24:1 PRB change) due to MU and other testability issues with larger step sizes. Along with the infeasibility of occurrence of very large step sizes explained in Section 2.3.1, TE vendor input is very critical to ensure a stable conformance test case that accurately covers testing of the core requirements.

Proposal 1: Based on TE vendor feedback on MU and analysis of realistic network scenarios vis-à-vis power step, RAN5 can conclude on use of the 14dB PRB power step change (13.80dB applying a 24:1 PRB change) for the EVM test with transients.
3 Summary
Observation 1: The transient during EVM measurements is triggered by RB allocation changes at the boundary of the successive long sub slots. 
Observation 2: There is already agreement to consider 11.5 dBm as higher power level to avoid influence of MPR. Use TPC power control window to fix this UE higher target power.
Observation 3: The only way to make the test case independent of the band, the BW and the SCS is to test 14dB PRB power step change (13.80dB applying a 24:1 PRB change).
Observation 4: A very large power step size of 20 dB translates to a large PSD difference between PUSCH and PUCCH which would mean the SIR on PUCCH RBs because of IBE will be very low (smaller than -5dB) making PUCCH non-decodable. This is not a realistic scenario for real networks as PUSCH and PUCCH should co-exist. Hence there is not sufficient justification to use such large step sizes for conformance testing.
Observation 5: Additional analysis is needed regarding the query on possible UE power drift however it is fair to assume the worst case for MU analysis in case an impact is anticipated during the measurement period.

Proposal 1: Based on TE vendor feedback on MU and analysis of realistic network scenarios vis-à-vis power step, RAN5 can conclude on use of the 14dB PRB power step change (13.80dB applying a 24:1 PRB change) for the EVM test with transients.
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