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1	Introduction
Based on discussion in [2], in this contribution we provide TP to TS 38.141-1 v1.1.0 [1], for addition of missing annexes.

2	Discussion
Based on [2], the following actions were proposed for TS 38.141-1 per identified annex:

	
	Annex title
	Proposed action for TS 38.141-1
	Implementation in TP

	1
	Error Vector Magnitude (FR1) 
Error Vector Magnitude (FR2) 
	Annex of Global In-Channel TX-Test will be added (see below), which includes EVM. Therefore, no separate annex for EVM is needed.
	This annex has been drafted based on FR1 EVM and FR2 EVM merged annex as in DraftCR to TS38.104 in [4].
It required further study, whether the existing EVM part requires extensions towards “Global In-Channel TX-Test”. 
EVM window length was removed from this annex as already captured in the EVM test requirement text in 6.5.3.5. 
Implemented in the reused annex F.

	2
	Global In-Channel TX-Test
	Add this annex by reusing the above-mentioned merged EVM annex in [4].
	

	3
	Characteristics of interfering signals
	Nokia to provide correction TP to the already existing annex in TS 38.141-1. 
	-

	4
	Propagation conditions 
	As this is directly related to the testing, it is proposed to add this annex.
	Placeholder implemented as annex G. Content to be aligned with the TS38.104 (not yet available).



	5
	Calculation of EIRP based on manufacturer declarations and site-specific conditions
	No action needed.
	-

	6
	Measurement system set-up
	No action needed.
	-

	7
	Estimation of Measurement Uncertainty
	No action needed.
	-

	8
	Format and interpretation of tests 
	Option 1: Mirror the same “Format and interpretation of tests” from TS 38.141-2 to TS 38.141-1. 
Option 2: removed from Annex and add it back to section 4 of TS 38.141-1 and TS 38.141-2 as a new sub-section 
It is proposed to follow Option 1.
	Follow Option 1 implemented as annex H.

	9
	General rules for statistical testing
	As it was already discussed during the previous meeting, add “General rules for statistical testing” to both TS 38.141-1 and TS 38.141-2.

	Placeholder implemented as annex I.

	10
	Measuring noise close to noise-floor
	No action needed.
	-

	11
	Test system characterization
	No action needed. 
	-

	12
	E-UTRAN Measurement Test Cases
	As there was no clear need identified in E-UTRA, skip this annex for NR. 
	-

	13
	Unwanted emission requirements for multi-carrier BS
	Annex not needed. 
	-




3	Conclusions
The following proposal is formulated:
Proposal 1: agree on the attached TP to TS 38.141-1, for addition of missing annexes. 
4	References
[1] 		3GPP TS 38.141-2 v 1.1.0
[2]		R4-1815278		Discussion on annexes alignment among NR BS specifications 
[3]		R4-1815370		TP to TS 38.141-2: remaining annexes
[4]		R4-1815368		Draft CR to TS 38.104: merging EVM annexes (B, C)
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4.12	Format and interpretation of tests
Each test has a standard format:
X	Title
All tests are applicable to all equipment within the scope of the present document, unless otherwise stated.
X.1	Definition and applicability
This subclause gives the general definition of the parameter under consideration and specifies whether the test is applicable to all equipment or only to a certain subset. Required manufacturer declarations may be included here.
X.2	Minimum requirement
This subclause contains the reference to the subclause to the 3GPP reference (or core) specification which defines the minimum requirement.
X.3	Test purpose
This subclause defines the purpose of the test.
X.4	Method of test
X.4.1	General
In some cases there are alternative test procedures or initial conditions. In such cases, guidance for which initial conditions and test procedures can be applied are stated here. In the case only one test procedure is applicable, that is stated here.
X.4.2y 	First test method
X.4.2y.1	Initial conditions 
This subclause defines the initial conditions for each test, including the test environment, the RF channels to be tested and the basic measurement set-up. 
X.4.2y.2	Procedure
This subclause describes the steps necessary to perform the test and provides further details of the test definition like domain (e.g. frequency-span), range, weighting (e.g. bandwidth), and algorithms (e.g. averaging). The procedure may comprise data processing of the measurement result before comparison with the test requirement (e.g. average result from several measurement positions).
X.4.3y		Alternative test method (if any)
If there are alternative test methods, each is described with its initial conditions and procedures.
X.5	Test requirement
This subclause defines the pass/fail criteria for the equipment under test, see subclause 4.1.3 (Interpretation of measurement results). Test requirements for every minimum requirement referred in subclause X.2 are listed here. Cases where minimum requirements do not apply need not be mentioned.

------------------------------ Next modified section ------------------------------
[bookmark: _GoBack]Annex F (normative):
in-channel Tx tests
F.1	General
Editor’s note: Placeholder for the remaining elements of the “Global in-channel Tx test”, e.g. reuse of the E-UTRA annex for frequency error measurement description which is performed together with the EVM.
F.2	Reference point for measurement
The EVM shall be measured at the point after the FFT and a zero-forcing (ZF) equalizer in the receiver, as depicted for FR1 in figure F.2-1.


Figure F.2-1: Reference point for FR1 EVM measurement
F.3	Basic unit of measurement

The basic unit of EVM measurement is defined over one subframe (1ms) in the time domain and subcarriers (180 kHz) in the frequency domain: 



where

 is the set of symbols with the considered modulation scheme being active within the subframe,


is the set of subcarriers within the  subcarriers with the considered modulation scheme being active in symbol t, 

 is the ideal signal reconstructed by the measurement equipment in accordance with relevant Tx models,

 is the modified signal under test defined in annex F.4.
NOTE: 	Although the basic unit of measurement is one subframe, the equalizer is calculated over 10 subframe measurement periods to reduce the impact of noise in the reference symbols. The boundaries of the 10 subframe measurement periods need not be aligned with radio frame boundaries.
F.4	Modified signal under test
Implicit in the definition of EVM is an assumption that the receiver is able to compensate a number of transmitter impairments. The signal under test is equalised and decoded according to:

	
where

 is the time domain samples of the signal under test.

 is the sample timing difference between the FFT processing window in relation to nominal timing of the ideal signal. Note that two timing offsets are determined, the corresponding EVM is measured and the maximum used as described in annex F.8.

 is the RF frequency offset.

 is the phase response of the TX chain.

 is the amplitude response of the TX chain.
F.5	Estimation of frequency offset

The observation period for determining the frequency offset  shall be [1 ms].
F.6	Estimation of time offset

The observation period for determining the sample timing difference shall be 1 ms.

In the following  represents the middle sample of the EVM window of length W (defined in subclause 6.6.3.5) or the last sample of the first window half if W is even.

is estimated so that the EVM window of length W is centred on the measured cyclic prefix of the considered OFDM symbol. To minimize the estimation error the timing shall be based on the primary synchronization signal and reference signals. To limit time distortion of any transmit filter the reference signals in the 1 outer RBs are not taken into account in the timing estimation

Two values for  are determined:

 and



 where  if W  is odd and  if W is even.
When the cyclic prefix length varies from symbol to symbol then T shall be further restricted to the subset of symbols with the considered modulation scheme being active and with the considered cyclic prefix length type. 
F.7	Estimation of TX chain amplitude and frequency response parameters
The equalizer coefficients [image: ]and [image: ] are determined as follows:
1.	Calculate the complex ratios (amplitude and phase) of the post-FFT acquired signal [image: ] and the post-FFT Ideal signal [image: ], for each reference symbol, over [10 subframes]. This process creates a set of complex ratios:
[image: ]
Where the post-FFT Ideal signal [image: ] is constructed by the measuring equipment according to the relevant TX specifications, using the following parameters: restricted content: i.e. nominal Reference Symbols and the Primary Synchronisation Channel, (all other modulation symbols are set to 0 V), nominal carrier frequency,  nominal amplitude and phase for each applicable subcarrier, nominal timing.
2.	Perform time averaging at each reference signal subcarrier of the complex ratios, the time-averaging length is [10 subframes]. Prior to the averaging of the phases [image: ] an unwrap operation must be performed according to the following definition: The unwrap operation corrects the radian phase angles of [image: ] by adding multiples of 2*PI when absolute phase jumps between consecutive time instances ti are greater then or equal to the jump tolerance of PI radians. This process creates an average amplitude and phase for each reference signal subcarrier (i.e. every second subcarrier with the exception of the reference subcarrier spacing across the DC subcarrier).
[image: ]
[image: ]
	Where N is the number of reference symbol time-domain locations ti from Z’(f,t) for each reference signal subcarrier [image: ].
3.	The equalizer coefficients for amplitude and phase [image: ] and [image: ] at the reference signal subcarriers are obtained by computing the moving average in the frequency domain of the time-averaged reference signal subcarriers, i.e. every second subcarrier. The moving average window size is 19. For reference subcarriers at or near the edge of the channel the window size is reduced accordingly as per figure F.7-1. 
4.	Perform linear interpolation from the equalizer coefficients [image: ] and [image: ] to compute coefficients [image: ], [image: ] for each subcarrier.
[image: ]
Figure F.7-1: Reference subcarrier smoothing in the frequency domain
F.8	Averaged EVM
EVM is averaged over all allocated downlink resource blocks with the considered modulation scheme in the frequency domain, and a minimum of 10 downlink subframes:
For FDD the averaging in the time domain equals the 10 subframe duration of the 10 subframes measurement period from the equalizer estimation step. 
For TDD the averaging in the time domain can be calculated from subframes of different frames and should have a minimum of [10] subframes averaging length. TDD special fields (i.e. GP) are not included in the averaging.
[image: ]
Where Ni is the number of resource blocks with the considered modulation scheme in subframe i and Ndl is the number of allocated downlink subframes in one frame.
The EVM requirements shall be tested against the maximum of the RMS average at the window W extremities of the EVM measurements:
Thus [image: ]  is calculated using [image: ]in the expressions above and [image: ]is calculated using [image: ] in the [image: ] calculation.
Thus we get:
[image: ]
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: ]
Annex G (normative):
Propagation conditions
Editor’s note: Content to be aligned with the TS 38.104 (not yet available).
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Change history
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The subsequent 7  subcarriers are averaged  over 5, 7 .. 17 subcarriers  

From the 10 th   subcarrier onwards the  window size is 19 until  the upper edge of the  channel is reached an d  the window size  reduces back to 1  

The first  reference  subcarrier  is not  averaged  

The second  reference  subcarrier is the  average of the  first three  subcarriers  

Reference subcarriers  
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