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1	Background
[bookmark: _Ref352176984]During RAN4 #90 bis, the following contributions were submitted towards updating text for NR specific details in Annex F, In-channel TX tests.
R4-1904081, Draft CR to 38.141-1 with corrections and additions to Annex F, Ericsson
R4-1904082, Draft CR to 38.141-2 with corrections and additions to Annex F, Ericsson
R4-1904630, Draft CR to 38.141-1 with updates of Annex F, Nokia
R4-1904631, Draft CR to 38.141-2 with updates of Annex F, Nokia
R4-1903972, Further discussion on TS38.141-01 Annex F for EVM measurement, ZTE
R4-1903973, Draft CR to 38.141-01 with corrections and additions to Annex F. ZTE
R4-1903974, Further discussion on TS38.141-02 Annex F for EVM measurement, ZTE
R4-1903983, Draft CR to 38.141-02 with corrections and additions to Annex F, ZTE
R4-1903325, Draft CR to TS 38.141-1: annex F (In-channel Tx tests) extensions, Huawei
R4-1903327, Draft CR to TS 38.141-2: annex F (In-channel Tx tests) extensions, Huawei
2 	Open Issues Remaining
Example NRB Values:
In E-UTRA specification text for Annex F, an example frequency is used to derive further values such as FFT sizes, sample rates etc.  Currently there are several 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

Number of DL frames in Averaged EVM calculation:
Average EVM is calculated considering at least 10 subframes for LTE.  For NR, this calculation of Nframe in Annex F needs to be updated to suit different SCS.
For NR system, for SCS 15KHz case, Nframe=ceil(10/Ndl)=ceil(10/(3*2))=2
For NR system, for SCS 30KHz case, Nframe=ceil(10/Ndl)=ceil(10/(7*2*0.5))=2
For NR system, for SCS 60KHz case, Nframe=ceil(10/Ndl)=ceil(10/(14*2*0.25))=2
Therefore an update to the Nframe equation can be used as follows:



Moving average window for EVM:
Moving average length of 19 is in E-UTRA specification which is based on 3 MHz LTE system.  For NR system, channel bandwidth starts from 5 MHz for FR1 and 50 MHz for FR2.  
TDD EVM Measurements:
The following table is used as reference, taken from R4-1904186:
[bookmark: _Ref536782271]Table 1. Reference symbol locations
	Test
	Frequency
	SCS (kHz)
	Number of downlink symbols in a flexible slot
	DM-RS symbol location, (0 based)
	PT-RS symbol location, (0 based)

	NR
	FR1
	-
	14
	2, 11
	N/A

	NR
	FR1
	15
	10
	2, 9
	N/A

	NR
	FR1
	30
	6
	2
	N/A

	NR
	FR1
	60
	12
	2, 9
	N/A

	NR
	FR2
	-
	14
	2
	6, 10

	NR
	FR2
	60
	10
	2
	6

	NR
	FR2
	120
	6
	2
	

	MSR
	FR1
	15
	10
	2, 9
	N/A

	MSR
	FR1
	30
	6
	2
	N/A

	MSR
	FR1
	60
	12
	2, 9
	N/A



EVM measurements for special slot in TDD should be taken where there is sufficient downlink symbols present.  Furthermore, the number of DM-RS and PT-RS (for FR2) needs to be considered during EVM measurements for TDD.
In FR1, for flexible slot with less than 8 DL symbols no EVM measurements are preformed due to insufficient DM-RS compared to full DL slots (i.e. > 8 symbols).  For full DL slot, 2 DM-RS symbols are present.  For FR2, in a similar aspect, for flexible slot would contain less than full DL slot for PT-RS. 
The measurement time for average EVM would need to clarified, as the 10 slots averaging length is not equal to 10 ms measurement period in some cases.  

TS TX Power (RSTP) and OFDM Symbol TX power (OSTP)
Resource Element TX power has two parts for measurement: RS TX power (RSTP) and OFDM Symbol TX power (OSTP) as part of TS 36.141 Annex F.  Since NR has no specific test requirement on RE TX power, both RSTP and OSTP measurements may not be needed.  Based upon different company proposals, it is not clear whether either or both is needed in TS 38.141 Annex F.
Exert from TS 36.141:
[bookmark: _Toc526258222]F.3.3	Resource Element TX power

Perform FFT (z’(ν))  with the FFT window timing
The result is called Z’(t,f). The RE TX power is then defined as:


From this the Reference Signal Transmit power (RSTP) is derives as follows:

,
It is an average power and accumulates the powers of the reference symbols within a sub frame divided by n, the number of reference symbols within a sub frame.
From RETP the OFDM Symbol TX power (OSTP) is derived as follows:


It accumulates all sub carrier powers of the 4th OFDM symbol. The 4th (out of 14  OFDM symbols within a subframe (in case of frame type 1 , normal CP length)) contains exclusively PDSCH.
From the acquired samples 10 values for each RSTP and OSTP can be derived.

RB Definition
One EVM value is associated to 12 subcarriers times 1 subframe = pair of 2 RBs = 168 resource elements. For sTTI, one EVM value is associated to 12 subcarriers times 1 slot or 84 resource elements (slot TTI) or times 1 subslot or 24/36 resrouce elements (subslot TTI).

3	Way Forward
Example NRB Values:
Decide on example NRB in RAN4#91 to be used throughout Annex F

Number of DL frames in Averaged EVM calculation:
An update to the Nframe equation can be used as follows:



Moving average window for EVM:
Companies are encouraged to bring proposals for moving average window size next meeting.

TDD EVM Measurements:
1)	For flexible slot in TDD configuration, it is needed to be determined what flexible slots should be excluded from the EVM measurements due to insufficient PT-RS.
2)	The same number of measurement slots would need to be considered for measured average as some cases 10 slots of TDD is not equal to 10 ms measurement period.

TS TX Power (RSTP) and OFDM Symbol TX power (OSTP)
Decide on whether TS TX Power (RSTP) and/or OSTP specifics are required as part of TS 38.141 Annex F.

RB Definition
As definition for RB in the NR is different from LTE, companies to consider to remove the pair of 2RBs.
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