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<<Unchanged sections skipped>>
[bookmark: _Toc106545887][bookmark: _Toc114501409]Annex Q (normative):
Difference of relative phase and power errors
[bookmark: _Toc106577640][bookmark: _Toc114537391][bookmark: _Toc115257659][bookmark: _Toc106545889][bookmark: _Toc114501411]Q.0	General
This annex gives further information needed for understanding and implementing 6.4D.4. The following terms should be understood as follows:
-	Relative phase error: refers to the phase difference between signals at different antenna ports, which should be ideally 0. It should be understood as for a slot i.e. (slot) relative phase. It is calculated based on DMRS symbols of that slot or on SRS symbols.
-	Difference of relative phase error: refers to the difference between the relative phase error determined per slot and the relative phase error determined based on the SRS transmitted.
Q.1	Measurement Point
Figure Q.1-1 shows the measurement point for the difference of relative phase and power errors. To separate signals from the two transmitters, it is necessary for the test equipment to perform joint demodulation by inverting the 2x2 composite channel (‘HGW’) resulting from DUT precoding ‘W’ and antenna virtualization ‘G’ and OTA channel between DUT and test equipment ‘H’. Post processing refers to the calculation of the phase/power errors, the averaging of phase and power errors per RB per slot per channel port and the calculation of difference between relative phases.
[image: ダイアグラム

自動的に生成された説明]
Figure Q.1-1 - Measurement point for difference of relative phase/power error for UL coherent MIMO
[bookmark: _Toc114537393][bookmark: _Toc115257661]Q.2	Relative Phase Error Measurement
Here are listed the different aspects that may lead to different interpretations.
[bookmark: _Toc106577643][bookmark: _Toc114537394][bookmark: _Toc115257662]Q.2.1	Symbols used
Phase error is determined based on DMRS REs (3 DMRS symbols per slot).
[bookmark: _Toc106577644][bookmark: _Toc114537395][bookmark: _Toc115257663]Q.2.2	CFO (carrier frequency offset) correction
The TE performs a CFO correction on a slot-by-slot basis using a common frequency correction at the two uplink layers.
[bookmark: _Toc106577645][bookmark: _Toc114537396][bookmark: _Toc115257664]Q.2.3	Steps of the measurement method
Below are detailed the steps necessary to obtain the maximum difference of relative phase error during the 20ms time window.
1	Determination for each subcarrier and at each antenna port, the SRS relative phase error based on the last SRS transmitted on Ant1 and Ant2, that relative phase error serves as a reference for the calculation of the difference of relative phase error for each slot inside the 20 ms time window.
	The output is the “SRS relative phase error” vector for the last SRS transmitted: .
2	Calculation for the last SRS transmitted, for each RB of the SRS relative phase errors based on the arithmetic mean of the subcarrier SRS relative phase errors determined in previous step.
	The output is the “SRS relative phase error” vector for the last SRS transmitted: .
3	CFO correction on slot-by-slot basis using a common frequency correction for both antenna ports. 
4	Determination for each subcarrier and at each antenna, the phase over the slot being analyzed. The phase is extracted from the channel estimate derived from the 3 DMRS symbols of the slot using the LSE technique. 
	The output is one vector of dimension  for each antenna port.
5	Calculation for a slot for each subcarrier of the relative phase error (difference between the vectors determined in the previous step). 
	The output is subcarrier relative phase errors of a slot: .
6	Calculation for a slot, for each RB of the relative phase errors based on the arithmetic mean of the subcarrier relative phase errors determined in previous step. 
	The output is a “slot relative phase error” vector for a slot:.
7	Calculation for a slot of the difference of relative phase errors based on the “SRS relative phase error” (reference) determined in step 2 and the “slot relative phase error” determined in previous step.
	The output is a “difference of relative phase error” vector for a slot:.
8	Calculation for a slot of the arithmetic mean value of the “difference of relative phase error” vector determined in previous step, this value corresponds to an RB.
	The output is a “difference of relative phase error” value for a slot: 
9	Perform for each slot of the 20ms time window, steps 3 to 8.
	The output is a “difference of relative phase error” vector: .
10	Calculation of the maximum value of the “difference of relative phase error”.
	The output is the “difference of relative phase error” that should be verified as complying with the 40° maximum allowable difference of relative phase error requirement: .

[bookmark: _Toc21026953][bookmark: _Toc27744251][bookmark: _Toc36197422][bookmark: _Toc36198116]
Annex R (informative):
Change history
<<End of change>>
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