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< start of changes >
[bookmark: _Toc83581044][bookmark: _Toc84405553][bookmark: _Toc84414162]F.9	Phase offset measurement for DMRS bundling
The measurement point for phase offset measurement is defined in Figure F.9-1. 



Figure F.9-1: measurement point for phase offset for DMRS bundling 
[bookmark: _Toc21344583][bookmark: _Toc29802071][bookmark: _Toc29802495][bookmark: _Toc29803120][bookmark: _Toc36107862][bookmark: _Toc37251636][bookmark: _Toc45888575][bookmark: _Toc45889174][bookmark: _Toc61367922][bookmark: _Toc61373305][bookmark: _Toc68231255][bookmark: _Toc69084668][bookmark: _Toc75467681][bookmark: _Toc76509703][bookmark: _Toc76718693][bookmark: _Toc83581040][bookmark: _Toc84405549][bookmark: _Toc84414158]F.9.1	Modified test signal
The post-FFT modulated signal before the equalization is modified according to:

where
 is the time domain samples of the signal under test within the bundled time slots.
To minimize the error, the signal under test should be modified with respect to a set of parameters following the procedure explained below.
Notation:
 is the sample timing difference between the FFT processing window in relation to nominal timing of the ideal signal.
 is the RF frequency offset.
To minimize the error, the EVM window estimation is reused for the phase difference measurement for DMRS bundling.
In the following  represents the middle sample of the EVM window of length  or the last sample of the first window half if is even.
The test equipment shall
-	detect the start of each slot and estimate  and ,
-	determine  so that the EVM window of length  is centred
-	on the time interval determined by the measured cyclic prefix minus 16κ samples of the considered OFDM symbol for symbol l for subcarrier spacing configuration µ in a subframe, with l = 0 or l = 7*2^µ for normal CP, i.e. the first 16κ samples of the CP should not be taken into account for this step. In the determination of the number of excluded samples, a sampling rate of 1/Tc is assumed. If a different sampling rate is used, the number of excluded samples is scaled linearly.
-	on the measured cyclic prefix of the considered OFDM symbol symbol for all other symbols for normal CP and for symbol 0 to 11 for extended CP.
To determine the other parameters a sample timing offset equal to  is corrected from the signal under test. The test equipment shall then
-	correct the RF frequency offset for each time slot within the bundled time slots, and
-	apply an FFT of appropriate size. The chosen FFT size shall ensure that in the case of an ideal signal under test, there is no measured inter-subcarrier interference.
The carrier leakage shall be removed from the evaluated signal; however, the removed relative carrier leakage power also has to satisfy the applicable requirement.
At this stage estimates of , ,  and  are available.  is one of the extremities of the window , i.e. can be  or , where  if  is odd and  if is even. The test equipment  shall then
-	calculate PhaseOffsetl with  set to ,
-	calculate PhaseOffseth with  set to .

F.9.2	Frequency response of the TX chain
Calculate the complex ratios (amplitude and phase) of the post-FFT acquired signal  and the post-FFT ideal reference signal , for each reference signal, over one measurement interval of one time slot. This process creates a set of complex ratios of the channel coefficient:

Where the post-FFT ideal signal , is DMRS reference signal within one time slot.
Perform time averaging of the phase at each reference signal subcarrier of the channel coefficient, the time-averaging length is total number of N DMRS symbols over one time slot.
 
Re (H(t,f)) is the real part of the complex-valued H (t,f) and Im (H(t,f)) is the imaginary part of the the complex-valued H (t,f).
F.9.3	Phase offset measurement
For the reference time slot Tr, the phase of complex-valued channel coefficient is calculated as  in Annex F.9.2 with channel coefficient .  
For the time slot Ti, the phase of complex-valued channel coefficient is calculated as  in Annex F.9.2 with channel coefficient  .  
For the phase offset measurement between this time slot and the reference time slot, the PhaseOffset (Ti) is defined as below:



The phase offset measurement of PhaseOffset (Ti) is selected as maximum absolute value over all DMRS subcarriers and averaged over N DMRS symbols in one time slot.  is the complex conjugate of .
The measurement should be done within all bundled time slot except the reference time slot and repeated over [10] bundles, the rms value of phase offset should be calculated with below equation assuming the total number of measurement sample is L.

Finally, the PhaseOffset measurement shall be tested against the maximum of the RMS average at the window W extremities of the measurements:


Thus  is calculated using in the expressions above and is calculated using .
Thus we get:



[bookmark: _Toc21344183][bookmark: _Toc29801667][bookmark: _Toc29802091][bookmark: _Toc29802716][bookmark: _Toc36107458][bookmark: _Toc37251217][bookmark: _Toc45887996][bookmark: _Toc45888595][bookmark: _Toc61367235][bookmark: _Toc61372618][bookmark: _Toc68230558][bookmark: _Toc69083971][bookmark: _Toc75466977][bookmark: _Toc76508999][bookmark: _Toc76717989]<< Unchanged part is omitted>>

< end of changes >
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