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1 Introduction
OTA Out of band blocking is still an open issue, in the last meeting [1] was presented which further investigated the back ground behind the existing out of band blocking requirement and presented some ideas on how this may be translated to a reasonable OTA requirement.
2 Discussion

2.1 Interferer

The following table of possible blocking interferers was summarized in [1]:
	Description
	OTA level @ 10m
	Comments

	
	dBm
	

	3GPP BS-BS
	20
	 

	3GPP UE - BS
	8.5
	 

	WLAN
	17.5
	 

	Radar
	90
	This is outside the existing conducted requirement

	TV broadcast
	-55
	 


It can be seen with the exception of radar systems which are significantly higher than the existing requirements and also have extremely high output power and antenna gain but very  short pulse durations, the worst case blocking levels are caused by BS to BS or WLAN  interference.

The level shown in the table is not directly related to the interference scenario but is the level at a fixed distance which can be used for the specification. 

The distance is also not directly related to the conformance distance, clearly the level can be adjusted for different conformance directions.

Specifying the core requirement as a fixed power level at a fixed distance has the following advantages:

· It matches reality where there are physical limitations on the distance between transmitters.

· For identified interferers it offers same protection as existing conducted requirements

· It does not require unfeasibly high radiated power for high frequency requirements.

Considering the time left to finish the OAT requirements it is necessary to agree make some progress on the out of band blocking, so the following proposal is made.

Proposal 1: The out of band blocking requirement is based on a fixed interferer power level at a fixed distance. 

2.2 Wanted signal

The out of band blocking requirement is similar to the in-band blocking requirement in that it uses the wanted signal at a level 6dB above REFSENS as a pass fail requirement for the out of band blocking requirement.

The in band blocking requirement is defined by analyzing the worst case interferer from all directions to identify the highest level. The requirement however does not represent the practical interference scenario as it places the wanted signal and the interferer in the same direction. The in-band requirement is defined over the OTA REFSENS RoAoA only not the full sphere.

Clearly for the out of band requirement the same situation exists, it is very unlikely that the wanted signal and the interfere come from the same direction, however for the purposes of a stable requirement definition and for a reasonable test scenario it makes sense that they are in the same direction.

Proposal 2: For the requirement definition the wanted signal and the out of band blocking interferer are from the same direction

Once this has been agreed it is clear that it is only possible to receive a wanted signal over the declared RoAoA, hence the requirement only considers interferers form the same RoAoA. In reality it was shown for in band interferers that the large levels always came from the directions where the antenna had gain. Whilst out of band performance of the antenna will differ from in band performance the direction of maximum gain is likely always to be in the intended direction of radiation. Radiation in other directions is controlled by mechanical and physical design parameters which whilst they will perform differently out of band will tend to ensure that the highest gain is facing forwards. Interference from the unintended direction will be covered by the EMC radiated immunity requirements. It is reasonable therefore to defined the out of band blocking over only the OTA REFSENS RoAoA

Proposal 3: Out of band blocking is defined only over the OTA REFSENS RoAoA.
2.3 Wanted signal level
For the in-band blocking requirements it has been agreed to use a 2 level requirement, the 2 levels have a constant ratio between the interfere and the wanted signal but one is done with a high level interferer and wanted signal at OTA REFSESN, the other is done with a lower interfere and the wanted signal level at minimum sensitivity (defined as the lowest EIS in the OSDD declarations).

For the out of band requirements it is not as clear which should be used. For the in-band requirement the wanted and the unwanted signals were subject to the same antenna gain. Also the dynamic range requirements are important as for a wide band receiver both the wanted signal and the interferer will be present all the way to the converter and the BB. For an out of band signal the interfere will be filtered several times (RF filter, BB filter etc) before it reaches the converter, the blocking scenarios exist when the interferer mixes with the TX residue (FDD) or with LO harmonics etc. It’s not so much the difference in the 2 levels which is important but the absolute level of the interferer. 
Also the gain of the antenna is unknown in the out of band scenario, looking at the delay between the two signals assuming the same antenna gain is no longer valid.

It’s not sensible therefore to use maintain the difference between the wanted signal and the blocking signal between the OTA requirement and the conducted requirement in the same way it was for the in-band requirement.

The lower level of wanted signal better identifies noise rise due to interference, whilst this perhaps represents the tougher of the two sensitivity levels it is the one which makes most sense.
Proposal 4: Use the minimum sensitivity (i.e. lowest declared EIS from the OSDD declarations) plus 6dB as the wanted signal level.

2.4 Conformance

Out of band blocking is a big test to do therefore it is important that the number of conformance direction are minimized. It si clear that  at eh reference direction the antenna gain is likely to be at its greatest for all frequencies, hence it is only necessary to do conformance testing at the single reference direction.

Proposal 5: conformance is only necessary at the reference direction.
3 Summary
The out of banc blocking requirement must be completed in the next 2 meetings so it is important that some decisions are made before the TS text can be drafted and agreed in RAN4#85. As such the following proposals are for approval:

Proposal 1: The out of band blocking requirement is based on a fixed interferer power level at a fixed distance. 

Companies are encouraged to submit proposals for the fixed distance and interferer power level to be agreed next meeting.
Proposal 2: For the requirement definition the wanted signal and the out of band blocking interferer are from the same direction.

Proposal 3: Out of band blocking is defined only over the OTA REFSENS RoAoA.
Proposal 4: Use the minimum sensitivity (i.e. lowest declared EIS from the OSDD declarations) plus 6dB as the wanted signal level.

Proposal 5: conformance is only necessary at the reference direction.
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