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1 Introduction
The core OTA requirements are now completed the conformance work is due to be completed in the next 6 months (now 5 months) at the June plenary. That gives only 3 RAN4 meetings (including this one) to finalize the conformance specifications.

This is a very aggressive schedule, this document attempts to outline a plan on how this can be done.

2 Discussion

The allocated time units are as follows: 
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Half a time unit is allocated to the demod room for the performance requirements but as these have been simplified for OTA and already captured in the core, it is unlikely that they will be required.

The new OTA requirements fall broadly into 3 categories:

1. Directional requirements

2. TRP requirements 

3. Co-location requirements

For each requirement a test method with a realistic Measurement Uncertainty (MU) and Test Tolerance (TT) must be derived, as with the REL13/14 work the tests are not intended to favour a single test methodology, however it is necessary to use a sub-set of test methods to derive the MU and TT.

2.1 Directional requirements

Directional requirements are mostly in-band, they include:

EIRP accuracy, output power dynamics, transmitter signal quality, occupied BW, receiver sensitivity and reference sensitivity, receiver interference requirements (in-band blocking, ACS, ICS, dynamic range)
 Receiver out of-band blocking uses an in-band directional wanted signal and an out of band directional interferer, so is a slightly different case.
The in-band requirements can be tested using the test systems already derived for the existing OTA requirements (EIRP accuracy and EIS). The MU and TT will not be exactly the same however they can be derived from existing MU analysis for the OTA test systems and the existing conducted MU for each of the requirements.

As such it is likely these requirements can be finished based on the schedule it is necessary to finish these in the next meeting.
Proposal 1: Directional requirements will be completed in RAN4#86bis 

2.2 TRP requirements

TRP requirements have been discussed for some time, they can be split into 2 sub-categories:

· In-band

· Out of band

In-band TRP requirements include ALCR, and operating band unwanted emissions, they can be measured using the sum of EIRP measurements using existing directional EIRP test equipment. When measuring TRP there will be additional errors due to the measurement grid, the dynamic range of the EIRP measurements etc
Proposal 2: In-band TRP will be based on existing EIRP test system MU plus additional TRP errors

Much work has already been done into methods to reduce the number of test points on the sphere (or grad) so that TRP test times are not to excessive. The optimum separation and the range of test points is dependent on the shape of the radiated emissions, the intention of the conformance specification is not to mandate a particular number of measurement points but to derive a reasonable MU and also to propose a methodology for reducing the number of points while maintaining the specified MU, this information can be added in an annex.
Proposal 3: For the main body of the conformance TS only the MU and TT are needed.

Proposal 4: The Conformance TS will not specify exact number of test points for TRP, methodology for selecting required number of test points will be captured in an annex.

As in-band TRP requirements can use much of the existing test system error budget and a number of studies have already been made on how to select the measurement points then it is feasible to finish the in-band TRP requirements in the next meeting

Proposal 5: In-band TRP requirements will be completed in RAN4#86bis 

Out of band TRP requirements differ in that the existing test systems are not sufficient to cover the wide frequency range, work has been done so far assuming an enhanced EMC chamber solution as EMC chambers currently cover the spurious emissions frequency range but with a much higher MU (6dB). As such a measurement uncertainty budget for the proposed test systems and methods needs to be derived and agreed. This process will take time so

Proposal 6: Out of band TRP error analysis submitted for RAN4#86bis, MU agreed and TS text drafted for RAN4#87

2.3 Co-location requirements

The OTA co-location concept is new, to some extent the core requirement has been written with a view to a practical measurement method. The definition of the co-location reference antenna and its relationship to the DUT is more similar to a test set-up than a core requirement.

There remain a number of unknowns:

· The low level of the emissions requirements mean the methods and MU’s for measurement will require specific decryptions and also MU budgets.

· The co-location reference antenna descriptions will need enhancing and if possible transformations from the co-location reference antenna to a standard test antenna need deriving.

The error budgets and test descriptions are new so will require some time. 

It is likely that initially co-location test methods will use actual BS antennas based on the co-location reference antenna description, however it would be more useful if a transformation to a standard test antenna were available. Calculating and verifying these transformations may take longer that the conformance WI, however should not be prevented as long as the MU is not excessive.

Proposal 7: Co-location error analysis should be presented at RAN4#86bis, MU agreed and TS draft text drafted for RAN4#87

Proposal 8: Initial analysis based on actual BS antennas conforming to co-location reference antenna definitions, work of transforms to standard test antennas should not be prevented.

2.4 Specification drafting

There are a large number of sub-clauses to be added to the specification in a short time so as with previous AAS tasks it is suggested we split into sections for sub-authors to edit.

As many of the requirements will share common text it makes sense for authors to take on all similar items, volunteers the following 11 packages are suggested (as rapporteur Huawei will take the general sections):

	Package
	Sub-clauses
	Author
	 
	Req Type
	Target complete date

	
	
	
	
	
	Technical solution 
	Draft TS text/MU agreed
	CR agreed

	General sections
	1 to 5
	Huawei
	 
	 
	x
	RAN4#86bis
	RAN4#87

	Radiated transmitter characteristics
	 
	 
	 
	 
	 

	Tx general
	9.1
	Huawei
	General
	x
	RAN4#87
	RAN4#87
	RAN4#87

	Tx output power
	9.2, 9.3
	(1)
	Radiated transmit power (as per REL13)
	EIRP/ directional
	completed

	
	
	
	OTA Base Station output power (accuracy)
	TRP  (in-band)
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	
	
	
	OTA control channel power requirements
	EIRP/ directional
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	Transmit power dynamics
	9.4
	
	Output power dynamics
	EIRP/ directional
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	ON/OFF power
	9.5
	(2)
	Transmit ON/OFF power
	co-location
	RAN4#86bis
	RAN4#87
	RAN4#87

	Transmit signal quality
	9.6
	(3)
	Frequency Error
	EIRP/ directional
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	
	
	
	Time alignment error
	EIRP/ directional
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	
	
	
	Modulation quality (EVM)
	EIRP/ directional
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	
	
	
	Transmit pulse shape filter
	no conf req

	 
	 
	 
	Unwanted Emissions
	 
	 
	 
	RAN4#87

	Occupied BW and ACLR
	9.7.2, 9.7.3
	(1)
	Occupied bandwidth
	EIRP/ directional
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	
	
	(4)
	Adjacent Channel Leakage power Ratio
	TRP (in-band)
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	In-band UEM
	9.7.1, 9.7.4, 9.7.5
	
	Spectrum emission mask
	TRP (in-band)
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	
	
	
	Operating band unwanted emission
	TRP (in-band)
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	Out of band spurious emissions (Tx and Rx)
	9.7.6, 10.7
	(5)
	Spurious emission (general)
	TRP (out-of-band)
	RAN4#86bis
	RAN4#87
	RAN4#87

	
	
	
	co-existence (same geographical area)
	TRP (out-of-band)
	RAN4#86bis
	RAN4#87
	RAN4#87

	
	
	(6)
	Co-location
	co-location
	RAN4#86bis
	RAN4#87
	RAN4#87

	Tx IMD
	9.8
	(7)
	Transmitter intermodulation
	co-location
	RAN4#86bis
	RAN4#87
	RAN4#87

	Radiated receiver characteristics
	 
	 
	 
	 
	 
	 

	Rx general
	0.1
	Huawei
	General
	x
	RAN4#87
	RAN4#87
	RAN4#87

	Rx sensitivity
	10.2, 10.3
	(8)
	OTA sensitivity (as per REL13)
	EIS/ directional
	completed

	
	
	
	OTA Reference sensitivity level
	EIS/ directional
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	Rx inband performance
	10.4,10.5,10.8,10.9
	
	OTA Dynamic range
	EIS/ directional
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	
	
	
	OTA Adjacent channel selectivity, general blocking, and narrowband blocking
	EIS/ directional
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	
	
	
	OTA Receiver intermodulation
	EIS/ directional
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	
	
	
	OTA In-channel selectivity
	EIS/ directional
	RAN4#86bis
	RAN4#86bis
	RAN4#87

	Rx blocking (oob)
	10.6
	(9)
	OTA out of band  Blocking
	EIS/ directional
	RAN4#86bis
	RAN4#87
	RAN4#87

	part of "Out of band spurious emissions (Tx and Rx)" above
	 
	(5)
	OTA Receiver spurious emissions
	TRP (out-of-band)
	RAN4#86bis
	RAN4#87
	RAN4#87

	OTA Perf
	11
	(10)
	Radiated Performance characteristics
	EIS/ directional
	RAN4#86bis
	RAN4#86bis
	RAN4#87


Drafting will be done by preparing draft CR’s (either in draft CR or TP format is ok) the rapporteur will then compile the endorsed drafts in to a final big CR for final approval. This will likely take place via email after RAN4#87.
3 Summary

There is very little time to draft the OTA conformance requirements, the following proposals have been made to ensure the WI target date is achieved:
Proposal 1: Directional requirements will be completed in RAN4#86bis 

Proposal 2: In-band TRP will be based on existing EIRP test system MU plus additional TRP errors

Proposal 3: For the main body of the conformance TS only the MU and TT are needed.

Proposal 4: The Conformance TS will not specify exact number of test points for TRP, methodology for selecting required number of test points will be captured in an annex.

Proposal 5: In-band TRP requirements will be completed in RAN4#86bis 

Proposal 6: Out of band TRP error analysis submitted for RAN4#86bis, MU agreed and TS text drafted for RAN4#87

Proposal 7: Co-location error analysis should be presented at RAN4#86bis, MU agreed and TS draft text drafted for RAN4#87

Proposal 8: Initial analysis based on actual BS antennas conforming to co-location reference antenna definitions, work of transforms to standard test antennas should not be prevented.

The specification drafting work has been split into 10 sub-sections, volunteer sub-authors for each are requested.




















































