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Introduction
In the last RAN4#90bis meeting, there are some initial discussion on the Annex F for EVM measurement in the TS38.141-02, and one WF on Annex F was approved for further considerations from NR system, therefore in this contribution, we want to share some further considerations on Annex F
[bookmark: _Toc531185242]Discussion 
2. 1 Example NRB Values:
In the existing spec TS36.141, NRB=100 is based on LTE maximum channel bandwidth 20MHz.For FR2 NR system, 400MHz with SCS 120KHz (NRB=264) is proposed as example case especially for considering band 257/258/260/261 where 400MHz is more typical deployment scenario. 
Another option is to list all possible combinations (BW,SCS), then several tables should be added in the Annex to demonstrate all the cases, however the drawback of this option is the readability issue. The main purpose of the Annex F for EVM measurement is only to demonstrate the example case instead of demonstrating all case. Therefore we propose to use 400MHz BW, 120KHz SCS as example case for FR1.  
In the existing spec TS36.141, 30.72Msps is based on the FFT size 2048 and SCS 15KHz defined for LTE system, however for the FR2 NR system as proposed before 400MHz with 120KHz SCS, the sampling rate for FR2 should be  491.52Msps (120KHz*4096) where more than 4096 size FFT is needed. 
Proposal 1: to use 400MHz BW, 120KHz SCS as example case for FR2. 
2.2 TS TX Power (RSTP) and OFDM Symbol TX power (OSTP)
As we know that RS TX power (RSTP) is mainly used for testing the DL RS power accuracy requirement as specified for UTRA and E-UTRA system,  however for NR spec, DL RS power accuracy requirement is not specified anymore, therefore we propose to remove that RSTP in Annex F.
Proposal 2: to remove the RSTP in the Annex F;
For the OFDM symbol TX power (OSTP) is required for testing Total power dynamic range. The upper limit of dynamic range requirement is the OFDM symbol power for BS at max power configured with NR-FR2-TM3.1. The lower limit of the dynamic range is the OFDM symbol power for BS when one 64QAM resource block is transmitted as defined by NR-FR2-TM2, therefore the OSTP is still needed in the Annex F. 
Proposal 3: to keep the OSTP in the Annex F;  

In the existing TS36.141 spec, the RETP and OSTP should be corrected given that NR supporting different SCS compared with LTE only supporting 15KHz. 


Proposal 4:  to define the RETP formula as 


In the existing spec TS36.141,  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.
OFDM symbol shall carry PDSCH and not contain RS, PBCH or synchronization signals. The 4th OFDM symbol in each slot fullfils this condition and it could be kept unchanged. 
In fact, the reason to exclue the RS, PBCH or synchronization signals, as LTE CRS is spanning over the whole frequency range,  PBCH or synchornization signals is located at the central 6 PRBs, once OSTP measurement is colliding with any RS, PBCH or synchronization signals, as indicated in the above formula, power from all REs including RS, PBCH, synchronization signals should be summed up, however for the total dynamic range requirement, the main purpose for low limit testing is to measure the single PRB power which could be used for reflecting the transmitter dynamic range performance, if OSTP measurment including RS, PBCH or synchronization signals, then it may violate the orignal motivations. That’s basic reason why RS, PBCH or synchronization signals are excluded. For the NR system, as reference signals DMRS is UE specific which means there are no DMRS REs out of scheduled PRBs. Meanwhile PBCH and synchronizaiton signals are not defined in the test model, therefore there should be no restriction on which symbol used for OSTP measurement.  
Basd on the above considerations, we propose to update the OSTP formula as following: 


It accumulates all sub carrier powers of the 4th OFDM symbol. The 4th (out of 14  OFDM symbols contains exclusively PDSCH.


Figure 1. illustration of PDCCH/PDSCH/DMRS pattern for FR2
Proposal 5:  to define the OSTP formula as 



2.3 Number of DL frames in Averaged EVM calculation:
The averaged EVM with the minimum averaging length of at least [10] subframes is then achieved by further averaging of the [image: ] results
[image: ], [image: ]
For FDD LTE, for Ndl is 10 subframes per frame, then Nframe=ceil(10/Ndl)=1
For TDD LTE without in-band NB-IoT and guardband NB-IoT operation, TDD configuration for test model is configuration 3. Then Ndl is 6 subframes per frame, then Nframe=ceil(10/Ndl)=2. 
Table 6.1.1-1: Configurations of TDD eNB test models
	TDD Configuration
	Downlink-to-Uplink
Switch-point periodicity
	Number of UL/DL sub-frames per radio frame (10 ms)
	DwPTS
	GP
	UpPTS

	
	
	DL
	UL
	
	
	

	1
	5 ms
	4
	4
	

	

	


	3
	10ms
	6
	3
	

	

	




For FR2 NR TDD configuration as shown in the following Table 4.9.2.2-1 from TS38.141-02, here Ndl is the numeber of downlink slots, therefore for different SCS,some updates are needed as following: 
For NR system, for SCS 60KHz case,  Nframe=ceil(10/Ndl)=ceil(10/(3*8*0.25))=2
For NR system, for SCS 120KHz case, Nframe=ceil(10/Ndl)=ceil(10/(7*8*0.125))=2
Where as TDD periodicity for NR system is specified as 1.25ms, then 8 times of downlink slots should be considered, meanwhile with the increasing SCS, time duration per slot should also be scaled correspondingly. 
Table 4.9.2.2-1: Configurations of TDD for BS type 2-O test models
	Field name
	Value

	referenceSubcarrierSpacing (kHz)
	60
	120

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	1.25 
	1.25 

	nrofDownlinkSlots
	3
	7

	nrofDownlinkSymbols
	10
	6

	nrofUplinkSlots
	1
	2

	nrofUplinkSymbols
	2
	4



Based on the above considerations, the formula for Nframe should be revised accordingly:


Proposal 6 : to define the Nframe formula as 



2.3 TDD EVM Measurements:
Moving average length 19 is proposed in [2] and agreed as the MA window length. However the original proposal, moving average length is equal to CP+1 to assume the EVM window is outside of CP. It basically based on the 3MHz LTE system with 18 FFT for normal CP and it applied for any channel bandwidth. However for the NR system, channel bandwidth should at least start from 5MHz, 30KHz for FR1 NR and 50MHz,120KHz for FR2 NR, therefore MA length 19 might be not suitable for NR system anymore. MA should be 19 for FR1 and 37 for FR2.
Proposal 7: to define the MA window based on 19 for FR1 NR and 37 for FR2 NR.





2.4 EVM window 

The timing of the centre  with respect to the different CP length in a slot is as follows: (Frame structure 1, normal CP length)

 is on Tf=72 within  the CP of length 144  (in OFDM symbol 1 to 6)

 is on Tf=88 (=160-72)  within  the CP of length 160 (in OFDM symbol 0)



For the configurations here assuming  sampling rate 491.52Msps, therefore is 3 where is 64 for Tc (1/480KHz*4096).





 is on Tf=144 () within  the CP of length 288 ()  (in OFDM symbol    or  )





 is on Tf=208 () within  the CP of length 352 ()  (in OFDM symbol   or  ). 
	From TS38.211 







Throughout this specification, unless otherwise noted, the size of various fields in the time domain is expressed as a number of time units  where  Hz and . The constant  where ,  and .
%-------------------------------------------------------------------------------------------------------%


The starting position of OFDM symbol  for subcarrier spacing configuration in a subframe is given by

	
where





Proposal 8: 





 is on Tf=144 () within  the CP of length 288 ()  (in OFDM symbol    or  )





 is on Tf=208 () within  the CP of length 352 ()  (in OFDM symbol   or  ). 

2.5 RB Definition: 

For LTE system, one RB consists of  resource elements, corresponding to one slot in the time domain and 180 kHz in the frequency domain where [image: ] is 7 and [image: ]is 12 for normal CP. 

For NR system, one RB is defined as  consecutive subcarriers in the frequency domain. In addition, as NR system is not scheduled based on the subframe level (the pair of 2 RBs). for flexible slots with enough OFDM symbols could also be used for EVM measurement as proposed in R4-1901553, however no conclusion were reached in the last RAN4 meeting. Some editorial corrections are needed.
Proposal 9 : not to use the pair of 2RBs 

References.
[1] R4-1905127,WF on open issues of Annex F for EVM measurement,Ericsson, Keysight, ZTE, approved.
[2] R4-071642, LTE BS EVM, Ericsson.
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