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1	Introduction
During the 3GPP RAN4 #AH-1807 meeting, contributions on TRP systematic error values [1]-[3] and TRP measurement uncertainty values [4]-[7] were discussed and presented. 

This way forward aims at capturing any agreements and open issues at this meeting in an attempt to make progress following online and offline discussions.

2	Discussion	
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According to Rel-15 TR 37.843, TRP systematic error is defined as
			
where  is the theoretical TRP and  is the numerically estimated TRP using one of the agreed measurement grids.  
Table 1 lists the proposed TRP systematic error values for in band TRP from different companies for frequency ranges, f ≤ 6 GHz.

	Reference
	TRP systematic error (dB)

	Huawei [1]
	0.5

	ZTE [8]
	0.5 (Rayleigh)

	ZTE [8]
	0.8 (space vector)

	Ericsson [?]
	0.5

	MVG Industries [10]
	0.3

	Nokia [3]
	1.9 


Table 1: Summary of proposed TRP systematic error values for in band TRP from different companies for frequency ranges, f ≤ 6 GHz

The next step is to determine what methodology is used reach a final agreeable TRP systematic error value given the different values, which is listed as one of the open issues in the way forward on TRP systematic error and MU [9]. One methodology is to calculate the average of the TRP systematic error values in Table 1.
Proposal 1: the final TRP systematic error, which is needed for calculating TRP measurement uncertainty, is based on the average of TRP systematic error values contributed by different companies.
Proposal 2: the TRP systematic error = 0.75 dB for in band TRP (eAAS and NR FR1)  in the frequency range, f ≤ 6 GHz.
Note:  if SE appears in the TS then it should be rounded to 0.8dB
2.2 TRP measurement uncertainty 
The contributions from different companies are as follows:

NTT DoCoMo [4]: 
· for absolute OTA ACLR, OTA OBUE and OTA SEM in an indoor anechoic chamber:
· [    ]
note: the “uncertainty of the RF Power Measurement Equipment” value will be revised and  will be re-calculated.

Ericsson [5]-[7]: 
· for OTA BS maximum output power and OTA OBUE in CATR:
· the per point MU is the same the Rel-13 AAS BS EIRP MU value, that is

· for OTA ACLR ratio in CATR:
· the total OTA ACLR (ratio) MU is

Huawei [1]:
· for in band TRP requirements in CATR:
· adopt the Rel-13 AAS BS EIRP MU, that is 
· methodology for combining  and  is the root of the sum of the squares (RSS)
· 

MVG [2]:
· for in band TRP requirements in near field test range:
·  methodology for combining  and  is the root of the sum of the squares (RSS)

Nokia [3]: 
· for in band TRP requirements in CATR: 
· adopt the Rel-13 AAS BS EIRP MU and additionally the following uncertainty contributors attributed to TRP measurement:
· DUT offset from phase centre of axis of rotation
· Polarization alignment
· Test system frequency flatness
· methodology for combining  and  is the root of the sum of the squares (RSS)

Based on the above contributions, the following proposals can be made:
Proposal 3: adopt Rel-13 EIRP MU as the MU per point for in band TRP test requirements (OTA BS maximum output power, absolute OTA ACLR, OTA SEM and OTA OBUE) for frequency ranges, f ≤ 3 GHz, 3 GHz < f ≤ 4.2 GHz
Proposal 4: methodology for calculating the total TRP MU is by combining  and  as the root of the sum of the squares (RSS), i.e.,


Proposal 5: in addition to the MU per point, adopt the following uncertainty contributor and revise the existing CATR contributor “Misalignment DUT & pointing error”:
	Uncertainty contributor 
	Description

	Test system frequency flatness
	This uncertainty is coming from frequency interpolation error caused by a finite frequency resolution during the calibration stage.



CATR:
	[bookmark: _Hlk517722600]TRP uncertainty budget

	UID
	Uncertainty Source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	[0.3]
	[0.3]
	Rectangular
	√3
	1
	[0.174]
	[0.174]

	9
	Test system frequency flatness
	[0.25]
	[0.25]
	Gaussian
	1
	1
	[0.25]
	[0.25]




2.3	Open issues
To complete the work in TT for TRP requirements for OTA AAS BS, NR BS type 1-O and NR BS type 2-O, the following open issues need to be addressed at the next RAN4 meeting in August 2018:
1. Determine TRP systematic error for: 
· in band TRP requirements for NR BS type 2-O taking into account the following assumptions:
· beamwidth = TBD
· frequency range = [24.25 – 29.5 GHz] and [37 – 40 GHz] (other options are not precluded)

· out of band TRP requirements for OTA AAS BS, NR BS type 1-O and 2-O taking into account the following assumptions:
· beamwidth = TBD
· frequency range: 30 MHz – 4 GHz, 4 GHz – 19 GHz, 19 GHz – 26 GHz, 26 GHz – 60 GHz (other options are not precluded)

Companies are also free to choose any of the agreed measurement grids or other techniques to determine the TRP systematic error.
2. Determine total MU value for in band and out of band TRP for NR BS type 1-O (4.2 GHz < f ≤ 6 GHz) and 2-O. 
3. Determine total MU value for out of band TRP for OTA AAS BS, NR BS type 1-O and 2-O.


3	Way forward
Based on the discussions in the document, the following agreements can be made:

Proposal 1: the final TRP systematic error, which is needed for calculating TRP measurement uncertainty, is based on the average of TRP systematic error values contributed by different companies.
Proposal 2: the TRP systematic error = 0.75 dB for in band TRP in the frequency range, f ≤ 6 GHz.
Proposal 3: adopt Rel-13 EIRP MU as the MU per point for in band TRP test requirements (OTA BS maximum output power, absolute OTA ACLR, OTA SEM and OTA OBUE) for frequency ranges, f ≤ 3 GHz and 3 GHz < f ≤ 4.2 GHz
Open issue: absolute OTA ACLR, OTA SEM and OTA OBUE the MU should be considered for next meeting
Proposal 4: methodology for calculating the total TRP MU is by combining  and  as the root of the sum of the squares (RSS), i.e.,


Proposal 5: in addition to the MU per point, consider to adopt the following uncertainty contributor and revise the existing CATR contributor “Misalignment DUT & pointing error”:

	Uncertainty contributor 
	Description

	Test system frequency flatness
	This uncertainty is coming from frequency interpolation error caused by a finite frequency resolution during the calibration stage.



	TRP uncertainty budget

	UID
	Uncertainty Source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	[0.3]
	[0.3]
	Rectangular
	√3
	1
	[0.174]
	[0.174]

	9
	Test system frequency flatness
	[0.25]
	[0.25]
	Gaussian
	1
	1
	[0.25]
	[0.25]





To complete the work in TT for TRP requirements for OTA AAS BS, NR BS type 1-O and NR BS type 2-O, the following open issues need to be addressed at the next RAN4 meeting in August 2018:
1. [bookmark: _GoBack]Determine TRP systematic error for: 
· in band TRP requirements for NR BS type 2-O taking into account the following assumptions:
· beamwidth/aperture = TBDcompanies to submit SE based on FR2 aperture estimations using [Step size = lambda/d]
· frequency range = [24.25 – 29.5 GHz] and [37 – 40 GHz] (other options are not precluded)

· out of band TRP requirements for OTA AAS BS, NR BS type 1-O and 2-O taking into account the following assumptions:
· beamwidth/aperture = companies to submit SE based on FR2 aperture estimations using [Step size = lambda/d] = TBD
· frequency range: 30 MHz – 4 GHz, 4 GHz – 19 GHz, 19 GHz – 26 GHz, 26 GHz – 60 GHz (other options are not precluded)

Companies are also free to choose any of the agreed measurement grids or other techniques to determine the TRP systematic error.
2. Determine total MU value for in band and out of band TRP for NR BS type 1-O (4.2 GHz < f ≤ 6 GHz) and 2-O. 
3. Determine total MU value for out of band TRP for OTA AAS BS, NR BS type 1-O and 2-O.
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