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1 Introduction
In many cases the IAB-MT requirements are very similar to the equivalent IAB-DU requirements which in turn are the same as the BS requirements. 
It has been agreed in most cases that the IAB-MT testing will be as agnostic as possible so that both BS methods and UE methods can be used to test (if suitable)
The BS and UE testing measurement uncertainty budgets were carried out independently to some extent and are based on in many cases different test scenarios. In order that it is possible to use both BS and UE test scenarios is also important that the MU requirement is suitable for both.
In this paper we look at eh MU values for equivalent requirements for both the BS and the UE and highlight any potential problem areas.
2 Discussion
The BS MU values are recorded in clause 4.1 of TS 38.141-1 and TS 38.141-2, the UE MU clauses are recorded in Annex F.1 of TR 38.521-2 
It was agreed in R4-2103853 that:
Choosing higher values of MU/TT among available methods only regarding the individual contribution of system simulator as generic approach:
· some exceptions not excluded considering regulatory requirements impact.
Also that 
Two-way communication is not specified for RF conformance tests, specification shall not preclude DL signals to be used e.g. for timing and frequency reference purposes during the test.
As such the target should be to adopt the larger of the MU values when possible.

When looking at the MU values and the derivations however it is often not the test equipment which is responsible for the discrepancy in the BS and UE values. The MU budget seem to use very similar TE values. Uncertainties seem to come from the test chamber and the UE. In these cases as the IAB-MT is physically much more similar to a BS it seems the better option is to adopt the BS approach.
Emissions requirements which are based on regulation tend to have a TT=0, as such the MU is perhaps not so important, however a larger MU is still seen as a relaxation, and can actually result in a tougher design target. If possible therefore within the spirit of the agreements made we should try to keep the MU as low as possible.
2.1	TX conducted
	Clause
	BS Maximum Test System Uncertainty
	UE MU (or closest)
	Discussion

	6.2 IAB output power
	±0.7 dB, f ≤ 3 GHz
±1.0 dB, 3 GHz < f ≤ 6 GHz (Note)
	f ≤ 3.0GHz
±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	Same for IAB-DU and IAB-MT, UE has relaxed MU for BW>40MHz, and also greater uncertainty >4.2GHz otherwise same
use BS values

	6.3.1 IAB-DU Output power dynamics
	± 0.4 dB
	　
	　

	6.3.2 IAB-MT Output power dynamics
	　
	　
	Effectively a new requirement and is very similar to the BS requirement so use the same MU as BS

	6.3.2.1 Total power dynamic range
	　
	f≤ 3.0GHz
±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	Equivalent to Maximum power reduction in UE specs, no equivalent in BS, use UE values?

	[bookmark: RANGE!B8]6.3.3 Power control
	　
	　
	　

	6.3.3.1 Relative power tolerance for local area IAB-MT type 1-H
	　
	±0.7 dB, BW ≤ 40MHz
±1.0 dB, 40MHz < f ≤ 100MHz
	No equivalent BS requirement (although power dynamics is perhaps similar), use the UE MU.

	6.3.3.2 Aggregate power tolerance for local area IAB-MT type 1-H
	　
	±0.7 dB, BW ≤ 40MHz
±1.0 dB, 40MHz < f ≤ 100MHz
	Agreed not to test

	6.4.1 Transmit OFF power
	±2.0 dB , f ≤ 3 GHz
±2.5 dB, 3 GHz < f ≤ 6 GHz (Note)
	f ≤ 3.0GHz
±1.5 dB, BW ≤ 40MHz
±1.7 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.8 dB, BW ≤ 40MHz
±1.9 dB, 40MHz < BW ≤ 80MHz
±2.2 dB, 80MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 80MHz
±2.2 dB, 80MHz < BW ≤ 100MH
	UE has smaller MU but power level is much higher so easier to measure, IAB uses BS level for both. 
Use BS MU

	6.4.2 Transmitter transient period
	N/A
	　
	　

	6.5.2.1 IAB-DU Frequency error
	± 12 Hz
	　
	　

	6.5.2.1 IAB-MT Frequency error
	　
	±15 Hz, f ≤ 3.0GHz
±36 Hz, f > 3.0GHz
	This is subject of much discussion about measurement, but as it is agreed that the UE test method may be used and the UE MU is larger we should use the UE value

	6.5.3 EVM
	± 1%
	For up to 256QAM:
f ≤ 6.0GHz, BW ≤ 100MHz

15 dBm < PUL
PUSCH, PUCCH, PRACH: ±1.5 %
-25 dBm < PUL ≤ 15 dBm
PUSCH, PUCCH, PRACH: ±2.5 %
-40dBm ≤ PUL ≤ -25dBm
PUSCH, PUCCH, PRACH: ±3.0 %
	More discussion on measurement needed, BS is only tested at max power , UE allows greater MU as power decreases. If measurement procedure is for max power only then higher value can be used. 
Discuss if this should be 1% or 1.5% ?

	6.5.4 Time alignment error
	± 25ns
	25ns
	No requirement for IAB-MT (but MU is same anyway)

	6.6.2 Occupied bandwidth
	
10 MHz BS Channel BW: ±100 kHz
15 MHz, 20 MHz, 25 MHz, 30 MHz, 40 MHz, 50 MHz BSIAB Channel BW: ±300 kHz
60 MHz, 70 MHz, 80 MHz, 90 MHz, 100 MHz BSIAB Channel BW: ±600 kHz
	1.5% of channel bandwidth
	In most cases 1.5% is smaller than the BS MU, the BS MU should be ok

	6.6.3 Adjacent Channel Leakage power Ratio (ACLR)
	ACLR/ CACLR
BW ≤ 20MHz: ±0.8 dB
BW > 20MHz: ±1.2 dB
Absolute power ±2.0 dB, f ≤ 3 GHz
Absolute power ±2.5 dB, 3 GHz < f ≤ 6 GHz (Note)
CACLR
BW ≤ 20MHz: ±0.8 dB
BW > 20MHz: ±1.2 dB
CACLR absolute power ±2.0 dB , f ≤ 3 GHz
CACLR absolute power ±2.5 dB, 3 GHz < f ≤ 6 GHz (Note)
	±0.8 dB, f ≤ 4.0GHz
±1.0 dB, 4.0GHz < f ≤ 6.0GHz
	Relative limits are similar for both, UE makes a distinction for operating frequency and BS for channel BW. As the limits used are for BS which are lower and hence tougher to measure the BS values should be used. 
There are no absolute tolerances for UE but UE absolute accuracy levels for SE are constant with these values.
Use BS numbers

	6.6.4 Operating band unwanted emissions
	±1.5 dB, f ≤ 3 GHz
±1.8 dB, 3 GHz < f ≤ 6 GHz (Note)
	±1.5 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz
±2.0 dB, 4.2GHz < f ≤ 6.0GHz
	UE values are from SEM but comparable. UE has relaxation between 4.2 to 6 GHZ BS does not. Requirements are the same for both so should use common MU.
Use BS values

	6.6.5.5.1.1 Transmitter spurious emissions, Mandatory Requirements
	9 kHz < f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 19 GHz: ±4.0 dB
19 GHz < f ≤ 26 GHz: ±4.5 dB
	for results > -60 dBm:
±2.0 dB, 9kHz < f ≤ 3GHz
±2.5 dB, 3GHz < f ≤ 4GHz
±4.0 dB, 4GHz < f ≤ 19GHz
±6.0 dB, 19GHz < f ≤ 26GHz
	Some similarities between MU, biggest difference is the 19 to 26GHz range where UE MU is much greater than BS.
Suggest BS (as for SE this is network equipment so would not be good to have perceived relaxed requirement – even though TT is zero anyway!)

	6.6.5.5.1.2 Transmitter spurious emissions, Additional spurious emission requirements
	±2.0 dB for > -60 dBm, f ≤ 3 GHz
±2.5 dB, 3 GHz < f ≤ 4.2 GHz
±3.0 dB, 4.2 GHz < f ≤ 6 GHz

±3.0 dB for ≤ -60 dBm, f ≤ 3 GHz
±3.5 dB, 3 GHz < f ≤ 4.2 GHz
±4.0 dB, 4.2 GHz < f ≤ 6 GHz
	for results > -60 dBm:
±2.0 dB, 9kHz < f ≤ 3GHz
±2.5 dB, 3GHz < f ≤ 4GHz
±4.0 dB, 4GHz < f ≤ 19GHz
±6.0 dB, 19GHz < f ≤ 26GHz
	We can see where the 3 to 4.2GHz range comes from here - as ranges more closely match the in-band ranges. IN BS addition requirements are for co-existence and are all below 6GHz so upper ranges are not needed.
As requirements are same as BS use the BS MU.

	6.6.5.2.3 Transmitter spurious emissions, Co-location
	±3.0 dB
	　
	No UE co-location so use BS value.

	6.7 Transmitter intermodulation
(interferer requirements)

This tolerance applies to the stimulus and not the measurements defined in 6.6.3, 6.6.4 and 6.6.5
	The value below applies only to the interfering signal and is unrelated to the measurement uncertainty of the tests in 6.6.3 (ACLR), 6.6.4 (OBUE) and 6.6.5 (spurious emissions)  which have to be carried out in the presence of the interferer.

±1.0 dB

The uncertainty of interferer has double the effect on the result due to the frequency offset
	　f ≤ 3.0GHz
±2.7 dB, BW ≤ 40MHz
±3.1 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±3.7 dB, BW ≤ 40MHz
±4.0 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±5.1 dB, BW ≤ 40MHz
±5.3 dB, 40MHz < BW ≤ 100MHz
	The BS uses the MU values for the unwanted emissions requirements and places an accuracy requirement on the interferer. The UE uses a similar summation of errors method as used in the receiver interference requirement to derive a MU value.

Overall system uncertainty comprises four quantities:
1. Wanted signal setting error
2. CW Interferer level error
3. Wanted signal meas. error
4. Intermodulation product measurement error



For emissions measurements the MU are similar, with in some cases the UE values being larger. For the regulatory emission requirements the TT is generally zero so it could be considered that the MU is not so important – however under the shared risk principle a large MU is still seen as a potential relaxation and as such we should minimize increasing the MU if possible.  As the IAB-MT node is used as a network node, the BS MU should be used.
TX IMD MU value for UE are formulated quite differently to the BS, however as the measurement is made on emission the BS approach seems to make more sense, so propose using the BS approach (and values) for TX IMD.
Where requirements are unique to the IAB-MT with no equivalent BS requirement using the UE value seems appropriate,
The MU for IAB-MT EVM may require more discussion as the UE MU derivation is more dependent on the TM, as this is a performance issue it may be suitable to use the larger UE MU values for the IAB-MT
The MU for frequency error is also slightly larger for the UE as well as being dependent on frequency. As the UE frequency error requirement is different to the BS (as its relative) the UE value is probably more suitable.
2.2	Rx Conducted
	Clause
	BS
	UE
	Discussion

	7.2 Reference sensitivity level
	±0.7 dB, f ≤ 3 GHz
±1.0 dB, 3 GHz < f ≤ 4.2 GHz
±1.2 dB, 4.2 GHz < f ≤ 6 GHz
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
±1.5 dB, 4.2GHz < f ≤ 6GHz
	UE is slightly worse from 4.2 to 6GHz, so not modulation issue? Just RF freq, so BS should be ok.

	7.3 Dynamic range
	±0.3 dB
	　
	IAB DU only

	7.4.1 Adjacent channel selectivity 
	±1.4 dB, f ≤ 3 GHz
±1.8 dB, 3 GHz < f ≤ 4.2 GHz
±2.1 dB, 4.2 GHz < f ≤ 6 GHz (NOTE 2)
	ACS value
±1.6 dB, f ≤ 3.0GHz
±2.3 dB, 3.0GHz < f ≤ 4.2GHz
±3.0 dB, 4.2GHz < f ≤ 6.0GHz
	BS values are tighter than the UE values
I can’t make sense of the UE values as if wanted and interferer accuracy levels from 6.2.1 are used then the ACLR effect varies with frequency? This seems different from BS where it’s same for all frequencies.
However as the UE test has REFSENS+14dB wanted and REFSENSE+45.5 interferer if the UE has the same ACLR performance the impact will be less than for the BS. As such the tighter BS levels should be achievable.

	7.4.2.4.2 In-band blocking (General blocking)
	±1.6 dB, f ≤ 3 GHz
±2.0 dB, 3 GHz < f ≤ 4.2 GHz
±2.2 dB, 4.2 GHz < f ≤ 6 GHz (NOTE 2)
	Blocking
±1.6 dB, f ≤ 3.0GHz
±2.3 dB, 3.0GHz < f ≤ 4.2GHz
±3.0 dB, 4.2GHz < f ≤ 6.0GHz
	BS numbers for NR are larger than for ACS and NB blocking, for other RATs these are all the same? Not sure why NR has greater MU for in-band general blocking ?
UE numbers are same as for ACS
As requirement for IAB-MT is very similar to BS it seems sensible to use the BS value for both, below 4.2GHz the MU values are very similar (UE MU values generally display a much greater delta between 4.2 to 6GHz than the BS) 
(double check why BS numbers are not same as ACS?)

	7.4.2.4.3 In-band blocking
(Narrow band blocking)
	±1.4 dB, f ≤ 3 GHz
±1.8 dB, 3 GHz < f ≤ 4.2 GHz
±2.1 dB, 4.2 GHz < f ≤ 6 GHz (NOTE 2)
	± 2.0dB, f ≤ 3.0GHz
± 2.4dB, 3.0GHz < f ≤ 4.2GHz
± 3.1dB, 4.2GHz < f ≤ 6.0GHz
	BS numbers are same as for ACS.
UE numbers are much greater than for ACS
IAB-MT requirement is very similar to IAB-DU requirement- as such makes sense to use the same values as the BS/IAB-DU

	7.5.5.1 Out-of-band blocking (General requirements)
	fwanted ≤ 3GHz
1MHz < finterferer ≤ 3 GHz: ±1.3 dB
3.0GHz < finterferer ≤ 4.2 GHz: ±1.5 dB
4.2GHz < finterferer ≤ 12.75 GHz: ±3.2 dB

3GHz < fwanted ≤ 4.2GHz:
1MHz < finterferer ≤ 3 GHz: ±1.5 dB
3.0GHz < finterferer ≤ 4.2 GHz: ±1.7 dB
4.2GHz < finterferer ≤ 12.75 GHz: ±3.3 dB

4.2GHz < fwanted ≤ 6.0GHz:
1MHz < finterferer ≤ 3 GHz: ±1.7 dB
3.0GHz < finterferer ≤ 4.2 GHz: ±1.8 dB
4.2GHz < finterferer ≤ 12.75 GHz: ±3.3 dB
	Wanted signal, f ≤ 3.0GHz
±2.0 dB, Blocking, 1MHz < finterferer ≤ 3GHz
±3.9 dB, Blocking, 3GHz < finterferer ≤ 12.75GHz

Wanted signal, 3.0GHz < f ≤ 4.2GHz
±2.2 dB, Blocking, 1MHz < finterferer ≤ 3GHz
±4.0 dB, Blocking, 3GHz < finterferer ≤ 12.75GHz

Wanted signal, 4.2GHz < f ≤ 6GHz
±2.6 dB, Blocking, 1MHz < finterferer ≤ 3GHz
±4.2 dB, Blocking, 3GHz < finterferer ≤ 12.75GHz
	Once again the UE MU values are higher, the broad band noise contribution is documented and is higher for the UE (0.8dB as opposed to 0.1dB) which accounts for the increase.
Broadband noise contribution is from the signal generator providing the interferer, so either a better sig gen or a filter is assumed in the case of the BS.
As requirements are similar and same test set up can be used for the interferer in both cases the BS values would seem appropriate.

	7.5.5.2 Out-of-band blocking (Co-location requirements)
	Co-location blocking, using CW interferer:
±2.5 dB, f ≤ 3.0 GHz
±2.6 dB, 3.0 GHz < f ≤ 4.2 GHz
±2.7 dB, 4.2 GHz < f ≤ 6.0 GHz
	　
	There is not co-location blocking requirement for UE , this is based on the BS requirement so use same MU

	7.6 Receiver spurious emissions
	30 MHz ≤ f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 19 GHz: ±4.0 dB
19 GHz < f ≤ 26 GHz: ±4.5 dB
	±2.0 dB, 9kHz < f ≤ 3GHz
±2.5 dB, 3GHz < f ≤ 4GHz
±4.0 dB, 4GHz < f ≤ 19GHz
±6.0 dB, 19GHz < f ≤ 26GHz
	Same situation as Tx - use same solution - i.e. use BS MU values.

	7.7 Receiver intermodulation 
	±1.8 dB, f ≤ 3.0 GHz
±2.4 dB, 3.0 GHz < f ≤ 4.2 GHz
±3.0 dB, 4.2 GHz < f ≤ 6.0 GHz (NOTE 2)
	± 2.3dB, f ≤ 3.0GHz
± 3.1dB, 3.0GHz < f ≤ 4.2GHz
± 4.3dB, 4.2GHz < f ≤ 6.0GHz
	UE values are larger than the BS values.
IAB-MT requirements references BS specification, UE requirement has slightly larger interferers (-46dBm compared to -52dBm)
As requirement is based on BS it is reasonable to use the BS MU.

	7.8 In-channel selectivity
	±1.4 dB, f ≤ 3 GHz
±1.8 dB, 3 GHz < f ≤ 4.2 GHz
±2.1 dB, 4.2 GHz < f ≤ 6 GHz (NOTE 2)
	　
	No IAB-MT requirement.



The BS and UE MU values seem to have been derived in a similar way using RMS sum of the contributors. It is not clear in the referenced documents what values were used in the derivation however. The UE values are in most case slightly larger than the BS, it is not immediately obvious why in many cases as the power levels and the measurement methods seem to be similar. As such its difficult to justify not using the BS values so this is the recommendation in most cases.
2.3	TX OTA FR1
UE does not have FR1 OTA requirements so the IAB-MT OTA requirements need to be derived from the BS FR1 OTA requirements and the UE FR1 conducted requirements.
As the IAB-MT antennas is expected to be similar to the BS antenna many of the OTA errors associated with errors related to the unknown UE antennas locating are nullified. Hence the BS MU are more suitable in most cases.
	Requirement
	BS MU
	Discussion

	9.2 Radiated transmit power
	Normal condition:
±1.1 dB, f ≤ 3 GHz
±1.3 dB, 3 GHz < f ≤ 6 GHz
Extreme condition:
±2.5 dB, f ≤ 3 GHz
±2.6 dB, 3 GHz < f ≤ 6 GHz
	Use BS

	9.3 IAB output power
	±1.4 dB, f ≤ 3.0 GHz
±1.5 dB, 3.0 GHz < f ≤ 4.2 GHz
±1.5 dB, 4.2 GHz < f ≤ 6.0 GHz
	Use BS

	9.4.1 IAB-DU OTA Output Power Dynamics
	±0.4 dB
	BS requirement, use BS

	9.4.2 IAB-MT OTA Output Power Dynamics
	　
	As with conducted, based on BS req so use BS MU

	9.4.1.3 OTA total power dynamic range
	　
	No equivalent BS requirement, base on UE conducted. AS relative requirement OTA errors cancel so conducted values are ok.
f≤ 3.0GHz
±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

	9.4.3 Power control
	　
	　

	9.4.3.1.1 Relative EIRP tolerance for local area IAB-MT type 1-O
	　
	No equivalent BS requirement, base on UE conducted. AS relative requirement OTA errors cancel so conducted values are ok.
±0.7 dB, BW ≤ 40MHz
±1.0 dB, 40MHz < f ≤ 100MHz

	9.4.3.1.2 Aggregate EIRP tolerance for local area IAB-MT type 1-O
	　
	Agreed not to test.

	9.5.2 OTA transmitter OFF power
	±3.4 dB, f ≤ 3.0 GHz
±3.6 dB, 3.0 GHz < f ≤ 6 GHz
	Use BS

	9.5.3 OTA transmitter transient period
	N/A
	US BS

	9.6.1 OTA frequency error
	±12 Hz
	OTA makes no difference so for IAB-MT can use the conducted MU
±15 Hz, f ≤ 3.0GHz
±36 Hz, f > 3.0GHz

	9.6.2 OTA modulation quality
	±1 %
	OTA makes no difference so for IAB-MT can use the conducted MU
For up to 256QAM:
f ≤ 6.0GHz, BW ≤ 100MHz
15 dBm < PUL
PUSCH, PUCCH, PRACH: ±1.5 %
-25 dBm < PUL ≤ 15 dBm
PUSCH, PUCCH, PRACH: ±2.5 %
-40dBm ≤ PUL ≤ -25dBm
PUSCH, PUCCH, PRACH: ±3.0 %

	9.6.3 OTA time alignment error
	±25 ns
	same for BS and UE so use BS

	9.7.2 OTA occupied bandwidth
	±100 kHz, BWChannel 5 MHz, 10 MHz
±300 kHz, BWChannel 15 MHz, 20 MHz, 25 MHz, 30 MHz, 40 MHz, 50 MHz
±600 kHz, BWChannel 60 MHz, 70 MHz, 80 MHz, 90 MHz, 100 MHz 
	Use BS

	9.7.3 OTA ACLR/CACLR
	f ≤ 3.0 GHz
±1 dB, BW ≤ 20MHz
±1 dB, BW > 20MHz
3.0 GHz < f ≤ 6.0 GHz
Absolute power ±2.2 dB, f ≤ 3.0 GHz
±1.2 dB, BW ≤ 20MHz
±1.2 dB, BW > 20MHz
Absolute power ±2.7 dB, 3.0 GHz < f ≤ 4.2 GHz
Absolute power ±2.7 dB, 4.2 GHz < f ≤ 6.0 GHz
	Use BS

	9.7.4 OTA operating band unwanted emissions
	Absolute power ±1.8 dB, f ≤ 3.0 GHz
Absolute power ±2 dB, 3.0 GHz < f ≤ 4.2 GHz
Absolute power ±2 dB, 4.2 GHz < f ≤ 6.0 GHz
	Use BS

	9.7.5.2 OTA transmitter spurious emissions, mandatory requirements
	±2.3 dB, 30 MHz < f ≤ 6 GHz
±4.2 dB, 6 GHz < f ≤ 26 GHz
±3.1 dB, f ≤ 3 GHz
±3.3 dB, 3 GHz < f ≤ 4.2 GHz
±3.4, 4.2 GHz < f ≤ 6 GHz
	Use BS

	9.7.5.3 OTA transmitter spurious emissions, additional spurious emissions requirements
	±2.6 dB, f ≤ 3 GHz
±3.0, 3 GHz < f ≤ 4.2 GHz
±3.5, 4.2 GHz < f ≤ 6 GHz
	Use BS

	9.7.5.4 OTA transmitter spurious emissions, co-location
	±3.1 dB, f ≤ 3 GHz
±3.3 dB, 3 GHz < f ≤ 4.2 GHz
±3.4, 4.2 GHz < f ≤ 6 GHz
	Use BS

	9.8 OTA transmitter intermodulation
	The value below applies only to the interfering signal and is unrelated to the measurement uncertainty of the tests in6.7.3 (ACLR), 6.7.4 (OBUE) and 6.7.5 (spurious emissions) which have to be carried out in the presence of the interferer.
±3.2 dB, f ≤ 3.0 GHz
±3.4 dB, 3.0 GHz < f ≤ 4.2 GHz
±3.5 dB, 4.2 GHz < f ≤ 6 GHz
	Use BS



2.4	TX OTA FR2
The OTA MU values for the UE are considerably larger than for the BS. Much of this is due to the uncertainty of the location of the antenna within the UE.The values for the BS and the UE can be seen side by side (as close a match as possible) in the table below:
	Clause
	BS Maximum OTA Test System uncertainty
	UE (equivalent requirement) MU

	6.2 Radiated transmit power
	Normal condition:
±1.7 dB (24.25 – 29.5 GHz)
±2.0 dB (37 – 43.5 GHz)
Extreme condition:
±3.1 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz)
	PC3
Minimum peak EIRP, Max EIRP
Quiet Zone size ≤ 30 cm
±4.89 dB (FR2a)
±5.09 dB (FR2b)

	6.3 OTA base station output power
	±2.1 dB (24.25 – 29.5 GHz)
±2.4 dB (37 – 43.5 GHz)
	PC3
Max TRP
Quiet Zone size ≤ 30 cm
±4.42 dB (FR2a)
±4.62 dB (FR2b)

	6.4.2 OTA RE power control dynamic range
	N/A
	　

	6.4.3 OTA total power dynamic range 
	±0.4 dB
	　

	6.5.1 OTA transmitter OFF power
	±2.9 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz)
	PC3:
Quiet Zone size ≤ 30 cm
±5.49 dB (FR2a)

	6.5.2 OTA transmitter transient period
	N/A
	PC3:
ON power:
TBD
OFF power:
     Quiet Zone size ≤ 30 cm
     ±6.15 dB  (FR2a & FR2b)

	6.6.2 OTA frequency error
	±12 Hz
	± 0.01 ppm

	6.6.3 OTA modulation quality
	1%
	TBD

	6.6.4 OTA time alignment error
	±25 ns
	None listed

	6.7.2 OTA occupied bandwidth
	600 kHz
	TBD

	6.7.3 OTA ACLR
	Relative ACLR:
±2.3 dB (24.25 – 29.5 GHz)
±2.6 dB (37 – 43.5 GHz)
Absolute ACLR: 
±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
	Quiet Zone size ≤ 30cm

FR2a:
±5.63 dB (BW 50MHz)
±6.09 dB (BW 100MHz)
±6.09 dB (BW 200MHz)
±6.09 dB (BW 400MHz)

FR2b:
±6.09 dB (BW 50MHz)
±6.09 dB (BW 100MHz)
±6.09 dB (BW 200MHz)
±6.09 dB (BW 400MHz)

	6.7.4 OTA operating band unwanted emissions
	±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
	Quiet Zone size ≤ 30 cm
±4.94 dB (FR2a)
±5.32 dB (FR2b)

	6.7.5.2 OTA transmitter spurious emissions, mandatory requirements
	±2.3 dB, 30 MHz ≤ f ≤ 6 GHz
±5.0 dB, 40 GHz < f ≤ 60 GHz
	Quiet Zone size ≤ 30 cm
Maximum in-band BW ≤ 400MHz

±5.14 dB (6GHz ≤ f ≤ 12.75GHz)
±5.11 dB (12.75GHz < f ≤ 23.45GHz)
±5.41 dB (23.45GHz < f < 40.8GHz)
±7.42 dB (40.8GHz ≤ f ≤ 66GHz)
±[7.72] dB (66GHz ≤ f ≤ 80GHz)

	6.7.5.4 OTA transmitter spurious emissions, additional requirements
	±2.3 dB, 30 MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 40 GHz
±5.0 dB, 40 GHz < f ≤ 60 GHz
	Quiet Zone size ≤ 30 cm
Maximum in-band BW ≤ 400MHz

Protected band n260, n261, n257:
±6.00 dB

Protected frequency 57 GHz ≤ f  ≤  66GHz:
±8.01 dB

Protected frequency  36 GHz ≤ f  ≤  37GHz:
±6.00 dB



The IAB-MT will have an antenna much closer to the BS and as a piece of infrastructure equipment can have the location of the antennas more accurately marked (or declared), so many of these errors can be reduced. Whilst greater error due to the antenna location can be reduced if we wish to maintain consistence with using UE methods to test then some of the other uncertainties may need to be considered.

Taking the Tx output power UE budget as an example:
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0
	Normal
	2
	0

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0

	3
	Quality of Quiet Zone (NOTE 1)
	0.6
	Actual
	1
	0.6

	4
	Mismatch
	1.3
	Actual
	1
	1.3

	5
	Standing wave between the DUT and measurement antenna
	0
	U-shaped
	1.41
	0

	6
	Uncertainty of the RF power measurement equipment (NOTE 3)
	2.16
	Normal
	2
	1.08

	7
	Phase curvature
	0
	U-shaped
	1.41
	0

	8
	Amplifier uncertainties
	2.1
	Normal
	2
	1.05

	9
	Random uncertainty
	0.5
	Normal
	2
	0.25

	10
	Influence of the XPD
	0.01
	U-shaped
	1.41
	0

	11
	Insertion Loss Variation
	0
	Rectangular
	1.73
	0

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	0
	Actual
	1
	0

	13
	Influence of TRP measurement grid (NOTE 4)
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid (NOTE 5)
	0
	Actual
	1
	0

	15
	Multiple measurement antenna uncertainty (NOTE 9)
	0.15
	Actual
	1
	0.15

	16
	DUT repositioning
	0.00 (NOTE 4)
	Rectangular
	1.73
	0.00 (NOTE 4)

	
	
	0.08 (NOTE 5)
	
	
	0.05 (NOTE 5)

	Stage 1: Calibration measurement

	17
	Mismatch
	0
	U-shaped
	1.41
	0

	18
	Amplifier Uncertainties
	0
	Normal
	2
	0

	19
	Misalignment of positioning System
	0
	Normal
	2
	0

	20
	Uncertainty of the Network Analyzer
	0.73
	Normal
	2
	0.37

	21
	Uncertainty of the absolute gain of the calibration antenna
	0.6
	Normal
	2
	0.3

	22
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	0.01
	Rectangular
	1.73
	0

	23
	Phase centre offset of calibration antenna
	0
	Rectangular
	1.73
	0

	24
	Quality of quiet zone for calibration process (NOTE 1)
	0.4
	Actual
	1
	0.4

	25
	Standing wave between reference calibration antenna and measurement antenna
	0
	U-shaped
	1.41
	0

	26
	Influence of the calibration antenna feed cable
	0.14
	Normal
	2
	0.07

	27
	Insertion Loss Variation
	0
	Rectangular
	1.73
	0

	　
	Systematic uncertainties (NOTE 6)
	Value

	28
	Systematic error due to TRP calculation/quadrature (NOTE 4)
	0

	29
	Influence of noise (23.45GHz <= f <= 32.125GHz)
	0.1

	29
	Influence of noise (32.125GHz < f <= 40.8GHz)
	0.3

	30
	Systematic error related to beam peak search (NOTE 5)
	0.5

	Total measurement uncertainty 
	Value

	EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.89

	EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	5.09

	TRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.42

	TRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.62



When comparing errors with the BS budgets there are some things which can be directly compared
RF measurement equipment: BS = 0.7dB, UE=1.08dB
RF amplifier: BS= 0.1dB, UE=1.05dB
The BS assume  for example that the amplifier variation is mostly calibrated out, but eh UE set up has a large uncertainty, this may be linked to another large contributor in the UE budget , mismatch. The mismatch is large as the UE test set up assumes switched complainants which with different return losses result in varying loss due to mismatch. BS cases assume that paths are calibrated and mismatch is minimized.
The position of the antennas actually has only resulted in a small increases in the MU value for quiet zone quality (0.6dB for UE as opposed to 0.4dB for BS).
Also some errors in the UE budget no longer are applicable as the BS approach is adopted for example beam search is not longer needed.
Error due to peak beam search = 0.5dB
On initial inspection it seems that the UE test step up uses the same equipment as the BS as the test equipment values are consistent. The main difference is inclusion of RF switches and the effect they have on the accuracy. As the IAB-MT is closer in many of its requirements and its antennas design to a BS than a UE then it’s not clear that the BS approach cannot be used and hence the lower BS MU values?
However it has been agreed that the UE test methods should not be excluded so reduction of MU contributors should be discussed further.
2.5	RX OTA FR1
There are no UE FR1 OTA MU values. The BS OTA values are derived from the conducted values with add uncertainty due to the chamber
As the recommendation for the conducted RX MU values was to follow the BS values then the OTA FR1 Rx MU values should also follow the BS. 
If it is decided that some value for the IAB-MT are larger and the conducted UE MU values are used however the same process of adding the OTA chamber uncertainties to the conducted value can be followed.

For example for ACS

	
	Where 
	
	
	
	And we assume 
2.6 	RX OTA FR2
The UE FR2 OTA value for the UE are not all finished, only the sensitivity and Rx spurious emissions are available in TS 38.521-2. 

	Clause
	BS Maximum OTA Test System uncertainty
	UE Maximum OTA Test System uncertainty

	7.3 OTA reference sensitivity level
	±2.4 dB, 24.25 GHz < f ≤ 29.5 GHz
±2.4 dB, 37 GHz < f ≤ 43.5 GHz
	±5.19  dB (Quiet Zone size ≤ 30 cm, FR2a, FR2b)

	7.5.1 OTA adjacent channel selectivity
	±3.4 dB, 24.25 GHz < f ≤ 29.5 GHz
±3.4 dB, 37 GHz < f ≤ 43.5 GHz
	TBD

	7.5.2 In-band blocking (General)
	±3.4 dB, 24.25 GHz < f ≤ 29.5 GHz
±3.4 dB, 37 GHz < f ≤ 43.5 GHz
	TBD

	7.6 OTA out-of-band blocking 
	±4.1 dB
	TBD

	7.7 OTA receiver spurious emissions 
	±2.5 dB, 30 MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 40 GHz
±5.0 dB, 40 GHz < f ≤ 60 GHz
	Quiet Zone size ≤ 30 cm
Maximum in-band BW ≤ 400MHz

For Band n257:
±5.50dB (6GHz ≤ f ≤ 12.75GHz)
±5.46dB (12.75GHz < f ≤ 23.45GHz)
±6.11dB (23.45GHz < f < 40.8GHz)
±7.65dB (40.8GHz ≤ f ≤ 66GHz)
±[7.95] dB (66GHz ≤ f ≤ 80GHz)

	7.8 OTA receiver intermodulation
	±3.9 dB, 24.25 GHz < f ≤ 29.5 GHz
±3.9 dB, 37 GHz < f ≤ 43.5 GHz
	N/A

	7.9 OTA in-channel selectivity 
	±3.4 dB, 24.25 GHz < f ≤ 29.5 GHz
±3.4 dB, 37 GHz < f ≤ 43.5 GHz
	N/A



The derivation of the total MU value does not seem to present in TR 38.903 (or I can’t find it). The description makes it clear some of the uncertainty is due to the quiet zone (related to the unknown antenna location) as this is mentioned in the entry. However as the IAB-MT has very similar antenna and sensitivity definition as the BS/IAB-DU it seems reasonable to use the BS value
The same applies for the other receiver interference requirements, as they are based on the same chamber and reference sensitivity requirements.
Receiver spurious emissions should use the same MU as Tx spurious emissions
Summary
In this paper the MU values for the BS and the UE have been compared (where possible), the reasons for the differences have been discussed and recommendations made for what is appropriate for the IAB-MT testing.
The conducted requirement have very small differences between the BS and the UE values, with the UE value being both larger and smaller in some cases than the BS value, however the difference is generally only a few 10th of a dB. It seems the same methodology has been used for both. As the BS value will be adopted for IAB-DU it seems reasonable to use the BS value for the IAB-MT also in these cases.
The UE does not have any FR1 OTA values as such the only option using available information is to use the BS values, as the conducted recommendation was to use conducted BS values also this is obvious. For requirements where there are no equivalent BS values or if the final conducted choice is not to use the BS value a new MU budget can be derived based on the BS chamber uncertainties.
The larger differences occur for FR2 OTA requirements where the UE uncertainty values can be significantly larger than the BS.
Some of this can be explained by the larger QZ uncertainty due to the unknown location of the UE antenna, for the IAB-MT the antenna is like a BS and much of this uncertainty will be removed
The largest uncertainty values however seem to come from uncertainty of mismatch and of ancillary equipment such as amplifiers. There seems to be a fundamental difference in the approach taken to BS and UE testing here. For the BS each test set up is calibrated and then used, as such many of the uncertainties are calibrated out. For the UE it seems there are switched paths which introduce a higher level of uncertainty. It is these uncertainties which make the UE budget values so much higher than the BS.
The question is do the agreements on test system flexibility made last meeting apply to calibration? The UE equipment and methods can be used but the additional calibration needed to bring them in line with the BS values will take time. Once again as the IAB-MT is considered a piece of infrastructure the additional time for calibration to reduce the MU seems appropriate. As such using the lower BS values does not explicitly restrict test method it just requires extra calibration and time, hence recommending the BS values seems within the agreements we have already made.
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