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1.	Introduction
In RAN4#90bis meeting, several companies submitted CRs relating to in-channel TX tests.  It was then realized that several key issues needed to be resolved before a final draft CR can be compiled and therefore a combination of all key technical issues was captured [1]
The summary of the key open remaining issues is the following:
1) Example NRB values
2) Number of DL frames in Averaged EVM calculation
3) Moving average window for EVM
4) TDD EVM measurements
5) TS TX Power (RSTP) and OFDM Symbol TX power (OSTP)
6) RB Definition
In this contribution, the views on how to handle these aspects are discussed.

2.	Discussion
For E-UTRA, Annex F was used as a normative annex used for in channel TX tests encompassing carrier frequency error, EVM, RE Tx power.  For the in channel TX tests, there is an example bandwidth (and subcarrier spacing) used for illustration of the sub clauses within the Annex.  For the first open issues, the example NRB values, there are 3 current approaches:
1) Do not list any specific transmission bandwidth configurations and leave the text general to apply for all CBW/SCS
2) Use the largest CBW supported for each SCS 
3) TS 38.141-1: 100MHz, 30kHz
TS 38.141-2: 400MHz, 120kHz

Since there are more supported BW and SCS in NR compared to LTE, to maintain readability in the TS, it is more preferable to use the first option.  By keeping the specific configurations out of the annex it would not make any suggested preference between operator choices.  
Proposal 1: Consider not to list any specific transmission bandwidth configurations and leave the text general to apply for all CBW/SCS.
In that same line of thinking, the number of DL frames used in the averaged EVM calculation could also be generalized.  The number of frames should not need to be scaled for appropriate SCS but rather the duration of which the EVM measurement would become valid for.  In E-UTRA the measurement period was 10 ms, and for this 10 subframes easily would fit.  
The 10 ms is sufficient averaging time to provide accurate EVM measurements, and any larger averaging time would not drastically change the measurement value if proper synchronization and test set up between TE and gNB exists.  
Proposal 2: Consider all EVM measurement to be calculated considering at least 10 ms in measurement.  Number of frames needed can be calculated accordingly.
Additionally, the proposed equation from [1]:


Indicates the use of variables defined and used in RAN1 specifications.  Although not incorrect to do so, it is preferable to maintain RAN4 terminology within TS 38.141 as much as possible.  Currently, RAN4 specifications do not use µ but specific SCS are used.  If this equation is introduced into the Annex it may be needed to update and align remaining parts of the specification with the use of µ.
Proposal 3: Do not introduce the use of µ in Annex.
The last step for measurement of EVM comes to the linear interpolation from the equalizer, exert from TS 36.141 Figure F3.4-1 taken out to illustrate the window size.  This value was determined from 3 MHz LTE system and captured in the WF where companies should bring proposals for the MA window size.
[image: ]
Since the window starts from the 10th subcarrier, the effect of the overall average over 10 ms should not make any impact on the overall EVM measurement level.  In our analysis this can remain the same value as from LTE given the already reduction in EVM window.
Proposal 4: It is unnecessary to change the moving average window size as part of the post FFT equalization.  Keep the window size for NR to be the same as LTE, 19.
In LTE, the EVM value was associated with 12 carriers over 1 subframe which was paired by 2 RBs.  Only the reduced number of REs in the subframe were considered part of the EVM measurement.  Similarly, for NR only REs which are containing PDSCH should be considered for EVM measurement.  
In Annex F.4.1 of TS 36.141 the calculation of EVM considers the variable  to contain the set of subcarriers within the resource blocks with the considered modulation scheme being active within the measurement time, 10 ms.  
To achieve a similar approach between LTE and the new NR physical layer, the pair of 2 RBs can still remaining since there is 12 subcarriers associated with 1 slot.  Leaving the first 3 PRBs to be ignored since these are the REs which are occupied with the same modulation as the PDCCH, and will therefore contain a different modulation than that for the EVM measurement.
Proposal 5: Keep ideology RB bundling for EVM definition from LTE, and adopt to the NR structure.

3.	Conclusions
In this paper, the open issues described in [1] were addressed and summarized with the following proposals:
Proposal 1: Consider not to list any specific transmission bandwidth configurations and leave the text general to apply for all CBW/SCS.
Proposal 2: Consider all EVM measurement to be calculated considering at least 10 ms in measurement.  Number of frames needed can be calculated accordingly.
Proposal 3: Do not introduce the use of µ in Annex.
Proposal 4: It is unnecessary to change the moving average window size as part of the post FFT equalization.  Keep the window size for NR to be the same as LTE, 19.
Proposal 5: Keep ideology RB bundling for EVM definition from LTE, and adopt to the NR structure.
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