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1 Introduction
The conformance part of the OTA AAS work item has already been delayed by one quarter. This is the last RAN4 meeting to compete the work to the new completion date of Sept 2018.
Progress has been made on a number of OTA test procedures, however a large number of MU and TT values for the conformance specification are still not agreed.

This paper highlights the current status at the start of the RAN4#88 meeting.

2 Discussion

2.1 Transmitter

The table summarizes the MU and TT values for the OTA AAS BS transmitter requirements.
The red shaded cells in the table highlight the required values.

Note the columns for the frequency range 4.2 GHz < f ≤ 6.0 GHz are shown but these are not required for AAS.
	Requirement
	Unit
	Conducted MU
	Conducted TT
	OTA MU
	OTA TT

	
	
	Ref: 36.141 subclause 4.1.2.2
	Ref: 36.141, annex G2
	Ref: 37.145-2 subclause 4.1.2.3
	Ref: 37.145-2, annex C3

	Name
	AAS clause
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	
	cond
	OTA
	
	AAS
	AAS
	E-UTRA
	AAS
	AAS
	E-UTRA
	AAS
	AAS
	AAS
	AAS
	AAS
	AAS

	Radiated transmit power (Normal conditions)
	x
	6.2
	dB
	x
	x
	x
	x
	x
	x
	1
	1.2
	x
	1
	1.2
	x

	Radiated transmit power (extreme conditions)
	x
	6.2
	dB
	x
	x
	x
	x
	x
	x
	
	
	x
	
	
	x

	Base station output power (nom)
	6.2
	6.3
	dB
	0.7
	1
	1.5
	0.7
	1
	x
	
	
	x
	
	
	x

	OTA E-UTRA DL RS power
	6.2.6
	6.3.3
	dB
	0.8
	1.1
	1.6
	0.8
	1.1
	x
	1.3
	1.5
	x
	1.3
	1.5
	x

	UTRA Inner loop power control in the downlink (steps)
	6.3.2
	6.4.2
	dB
	0.1
	0.1
	x
	0.1
	0.1
	x
	0.1
	0.1
	x
	0.1
	0.1
	x

	Power control dynamic range
	6.3.3
	6.4.3
	dB
	1.1
	1.1
	x
	0.2
	0.2
	x
	1.1
	1.1
	x
	1.1
	1.1
	x

	Total power dynamic range (NR output power dynamics)
	6.3.4
	6.4.4
	dB
	0.4
	0.4
	0.4
	0.4
	0.4
	0.4
	0.4
	0.4
	x
	0.4
	0.4
	x

	IPDL time mask
	6.3.5
	6.4.5
	dB
	0.7
	0.7
	x
	x
	x
	x
	0.7
	0.7
	x
	0.7
	0.7
	x

	Transmit ON/OFF power
	6.4
	6.5
	dB
	2
	2.5
	3
	2
	2.5
	x
	
	
	x
	
	
	

	Frequency Error
	6.5.2
	6.6.2
	Hz
	12
	12
	12
	12
	12
	12
	12
	12
	x
	12
	12
	x

	Time Alignment Error
	6.5.3
	6.6.3
	ns
	25
	25
	25
	25
	25
	25
	25
	25
	x
	25
	25
	x

	Modulation Quality
	6.5.4
	6.6.4
	%
	1
	1
	1
	1
	1
	1
	1
	1
	x
	1
	1
	x

	occupied bandwidth
	6.6.2
	6.7.2
	kHz
	
	
	
	

	1.4MHz, 3MHz Channel BW: 
	
	
	
	30
	30
	30
	0
	30
	30
	x
	0

	5MHz, 10MHz Channel BW: 100kHz
	
	
	
	100
	100
	100
	
	100
	100
	x
	

	15MHz, ≥20MHz: Channel BW: 300kHz
	
	
	
	300
	300
	300
	
	300
	300
	x
	

	ACLR
	6.6.3
	6.7.3
	
	
	
	
	

	ACLR / CACLR (relative), BW≤20MHz
	
	
	dB
	0.8
	0.8
	0.8
	0.8
	0.8
	0.8
	
	
	x
	
	
	x

	ACLR / CACLR (relative), BW>20MHz
	
	
	dB
	x
	x
	x
	x
	x
	x
	
	
	x
	
	
	x

	ACLR / CACLR (absolute)
	
	
	dB
	2.0
	2.5
	3.0
	0
	
	
	x
	
	
	x

	Spectrum emissions mask
	6.6.4
	6.7.4
	dB
	
	
	
	
	
	
	
	
	x
	
	
	x

	Operating band unwanted emissions
	6.6.5
	6.7.5
	dB
	1.5
	1.8
	2.2
	
	
	

	 close to carrier (e.g. <10MHz)
	
	
	
	
	
	
	1.5
	1.8
	x
	
	
	x
	
	
	x

	 far from carrier (e.g. ≥10MHz)
	
	
	
	
	
	
	0
	0
	x
	
	
	x
	
	
	x

	Transmitter spurious emissions, Mandatory Requirements
	6.6.6
	6.7.6.2
	dB
	
	
	
	

	30 MHz ≤ f ≤ 4 GHz
	
	
	
	2.0
	0
	
	
	x
	
	
	x

	4 GHz < f ≤ 19 GHz
	
	
	
	4.0
	
	
	
	x
	
	
	x

	19 GHz < f ≤ 26 GHz
	
	
	
	x
	x
	x
	
	
	
	x
	
	
	x

	6.7.6.3 Transmitter spurious emissions, Protection of BS receiver
	
	6.7.6.3
	dB
	3.0
	0
	
	
	x
	
	
	x

	6.7.6.4 Transmitter spurious emissions, Additional spurious emission requirements
	
	6.7.6.4
	dB
	
	
	
	

	> -60dBm, f ≤ 3.0GHz
	
	
	
	2.0
	0
	
	
	x
	
	
	x

	> -60dBm, 3.0GHz < f ≤ 4.2GHz
	
	
	
	2.5
	
	
	
	x
	
	
	x

	> -60dBm, 4.2GHz < f ≤ 6.0GHz
	
	
	
	3.0
	
	
	
	x
	
	
	x

	> -60dBm, 6.0GHz < f ≤ 26.0GHz
	
	
	
	x
	x
	x
	
	
	
	x
	
	
	x

	≤ -60dBm, f ≤ 3.0GHz
	
	
	
	3.0
	
	
	
	x
	
	
	x

	≤ -60dBm, 3.0GHz < f ≤ 4.2GHz
	
	
	
	3.5
	
	
	
	x
	
	
	x

	≤ -60dBm, 4.2GHz < f ≤ 6.0GHz
	
	
	
	4.0
	
	
	
	x
	
	
	x

	≤ -60dBm, 6.0GHz < f ≤ 26.0GHz
	
	
	
	x
	x
	x
	
	
	
	x
	
	
	x

	Transmitter spurious emissions, Co-location
	
	6.7.6.5
	
	3.0
	0
	
	
	x
	
	
	x

	Transmitter intermodulation 
(interferer requirements)
This tolerance applies to the stimulus and not the measurements defined in 6.7.x, and 6.7.x4
	6.7
	6.8
	dB
	1.0
	0
	
	
	x
	
	
	x


Open issues:

· MU and TT for Radiated transmit power (EIRP) in extreme conditions

· MU budgets to be submitted this meeting
· Risk - Med

· MU and TT for Base station output power (TRP)
· SE value is agreed (0.75dB), MU per point based on EIPR accuracy - open issues on effect of frequency

· Risk – Low
· MU and TT for TX OFF – (Co-location)
· WF from last meeting on measurements around the noise floor [1], contributions for MU budget this meeting 

· Open issues surrounding transient measurement and MU/TT

· Risk: TX OFF level – Med, Tx transient High
· MU and TT for ACLR, SEM and operating band UEM (TRP)

· In-band SE agreed, MU per point to be confirmed (similar to BS output power)

· Risk – Low

· MU and TT for Spurious emissions –mandatory (TRP)

· Out of band SE, wide band chamber MU per point – open issues

· Risk - Med

· MU and TT for Spurious emission – protection of own Rx, co-location (co-location)
· Measurement of low power levels budget needed [1]

· Risk – Med

· MU and TT for Spurious emissions – additional (co-existence in same geographical area) (TRP)

· SE for low power levels may be different,  MU per point to be confirmed

· Risk – high

· MU and TT for TX IMD

· WF [2] agreed last meeting – MU budget to be agreed this meeting
· Uncertainties based on co-location antenna uncertainties.

· Risk - Med

2.2 Receiver
The table summarizes the MU and TT values for the OTA AAS BS receiver requirements

The red shaded cells in the table highlight the required values.

Note the columns for the frequency range 4.2 GHz < f ≤ 6.0 GHz are shown but these are not required for AAS.
	Requirement
	Unit
	Conducted MU
	 Conducted TT
	OTA MU
	OTA TT

	
	
	Ref: 36.141 subclause 4.1.2.2
	Ref: 36.141, annex G2
	Ref: 37.145-2 subclause 4.1.2.3
	Ref: 37.145-2, annex C3

	Name
	AAS clause
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	
	cond
	OTA
	
	AAS
	AAS
	E-UTRA
	AAS
	AAS
	E-UTRA
	AAS
	AAS
	AAS
	AAS
	AAS
	AAS

	OTA Sensitivity
	x
	7.2
	dB
	x
	x
	x
	x
	x
	x
	1.3
	1.4
	x
	1.3
	1.4
	x

	Reference sensitivity level
	7.2
	7.3
	dB
	0.7
	1
	1.5
	0.7
	1
	1.5
	1.3
	1.4
	x
	1.3
	1.4
	x

	Dynamic range
	7.3
	7.4
	dB
	0.3
	0.3
	0.3
	0.3
	0.3
	0.3
	0.3
	0.3
	x
	0.3
	0.3
	x

	Adjacent channel selectivity and narrowband blocking
	7.4
	7.5
	dB
	1.4
	1.8
	2.5
	0
	0
	0
	1.7
	2.1
	x
	
	
	x

	General blocking (in-band)
	7.4
	7.5
	dB
	1.6
	2
	2.7
	0
	0
	0
	1.9
	2.2
	x
	
	
	x

	Blocking (OOB) 
	7.5
	7.6.2
	 
	
	
	
	

	1MHz < finterferer ≤ 3 GHz
	
	
	dB
	1.3
	1.5
	1.9
	0
	0
	0
	
	
	x
	
	
	x

	3.0GHz < finterferer ≤ 4.2 GHz
	
	
	dB
	1.5
	1.7
	2
	0
	0
	0
	
	
	x
	
	
	x

	4.2GHz < finterferer ≤ 12.75 GHz
	
	
	dB
	3.2
	3.3
	3.5
	0
	0
	0
	
	
	x
	
	
	x

	Blocking - co-location
	7.5
	7.6.3
	dB
	2.5
	2.6
	2.9
	0
	0
	0
	
	
	x
	
	
	x

	Rx Spurious emissions
	7.6
	7.7
	 
	
	
	
	

	30 MHz ≤ f ≤ 4 GHz
	
	
	dB
	2
	0
	
	
	x
	
	
	x

	4 GHz < f ≤ 19 GHz
	
	
	dB
	4
	0
	
	
	x
	
	
	x

	19 GHz < f ≤ 26 GHz
	
	
	dB
	x
	x
	x
	x
	x
	x
	
	
	x
	
	
	x

	Receiver intermodulation
	7.7
	7.8
	dB
	1.8
	2.4
	3.3
	0
	0
	0
	2.0
	2.6
	x
	
	
	x

	In-channel selectivity
	7.8
	7.9
	dB
	1.4
	1.8
	2.5
	1.4
	1.8
	2.5
	1.7
	2.1
	x
	
	
	x


Open issues:

· TT for ACS, NB blocking, general in-band blocking, TX IMD and ICS

· MU values agreed last meeting, WF [3] agreed for agree din TT values

· Risk – Low

· MU and TT for Rx spurious emissions (TRP)

· SE for low power levels may be different,  MU per point to be confirmed

· Risk – high

· MU and TT for out of band blocking 

· MU budget needed for out of band chamber

· Open issue of worst case direction.

· Risk – Med

· MU and TT for co-location blocking

· MU budget needed for co-collocation antenna

· Risk - low

3 Summary

The MU and TT values for each of the OTA requirements have been summarised and the values which have not yet been agreed have been highlighted.
Each of the open issues have been briefly discussed and a risk factor attributed to it, this is summarised below:

	Requirement
	Risk

	Transmitter

	Radiated transmit power (Normal conditions)
	complete

	Radiated transmit power (extreme conditions)
	Med

	Base station output power (nom)
	Low

	OTA E-UTRA DL RS power
	complete

	UTRA Inner loop power control in the downlink (steps)
	complete

	Power control dynamic range
	complete

	Total power dynamic range (NR output power dynamics)
	complete

	IPDL time mask
	complete

	Transmit ON/OFF power
	Med/High

	Frequency Error
	complete

	Time Alignment Error
	complete

	Modulation Quality
	complete

	occupied bandwidth
	complete

	ACLR
	Low

	Spectrum emissions mask
	Low

	Operating band unwanted emissions
	Low

	Transmitter spurious emissions, Mandatory Requirements
	Med

	Transmitter spurious emissions, Protection of BS receiver
	Med

	Transmitter spurious emissions, Additional spurious emission requirements
	High

	Transmitter spurious emissions, Co-location
	Med

	Transmitter intermodulation (interferer requirements)
This tolerance applies to the stimulus and not the measurements defined in 6.7.x, and 6.7.x4
	Med

	Receiver

	OTA Sensitivity
	complete

	Reference sensitivity level
	complete

	Dynamic range
	complete

	Adjacent channel selectivity and narrowband blocking
	Low

	General blocking (in-band)
	Low

	Blocking (OOB) 
	Med

	Blocking - co-location
	Low

	Rx Spurious emissions
	High

	Receiver intermodulation
	Low

	In-channel selectivity
	Low


The target is to agree values (and associated MU budgets) for each of the open issues in the next meeting.
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