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1 Introduction
It has been agreed that the TX OFF requirement will be a co-location requirement. In the WF on co-location requirements [1] open issues on TX OFF level were identified:
For OTA TDD OFF power requirement OFF power level limits should be defined as:
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 (dB) where X is a scaling factor. The following options for how to determine X have been identified:

a. X = 9 dB for E-UTRA and 6 dB for UTRA.

b. X = 10log10(M) where M is the number of transceivers in the AAS BS.

This issue is disused in this contribution.

2 Discussion

2.1 Background

The background for the TX OFF level is based on desensitizing another TDD receiver. For E-UTRA the requirement calculated as follows:

And for E-UTRA (specified as -85dBm/MHz)
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There are a number of different receivers which can be identified as being victims to the Tx OFF power:

· Own receiver – this is possible but, it is unlikely a TDD system will have separate Tx and Rx antennas so will be identified by the RX sensitivity requirement even for a conducted system. It can be assumed that if separate antennas are used then 30dB isolation is achieved, if the same antenna is used then a TR switch or circulator would be expected to provide similar isolation. 

· Co-located receivers – the requirement is measured for the Tx channel – however the same noise can be expected across the whole operational band. Other co-located receivers using other channels in the band are hence protected. 

· Same geographical area receivers – most co-location requirements in the same geographical area assume a reasonable separation between BS’s, hence the isolation is assumed to be greater. This can be seen in the FDD other Rx bands same geographical area requirements being significantly higher than the co-location requirements. In such cases the higher isolation would yield a higher emissions requirement.

2.2 AAS

For the REL 13 (hybrid) AAS most emissions requirements were specified as the sum of the emissions from all transceiver units, this was capped caped with a maximum of 8 or 4 (E-UTRA or UTRA) to ensure total emissions did not exceed those for a non-AAS system with the same MIMO capability.

The background of the Tx OFF level for REL 13 was not capped however but applied per TAB connector, this was based on the following argumentation in TR 37.842: 

The TDD transmitter OFF power requirement serves two purposes:

1)
Prevention of de-sensitization of the TDD receiver due to transmitter leakage.

2)
Prevention of interference to other sites during UL periods.

The transmitter OFF power level is driven by the first of these issues; (i.e. prevention of de-sensitization of the receiver), whereas the time limit ensures that interference towards other sites is at a sufficiently low level before the start of the UL period.

As the requirement was set based on desensitizing your own Rx, and the coupling between each Tx and Rx is assumed to be 30dB, it makes sense that the requirement was applied per TAB connector.

However it was also captured in TR 37.842 that any future OTA requirement may be different:

In the Rel-13 specification, a minimum declarable level for OTA sensitivity has not been set. However, if in a future release a minimum OTA sensitivity level is present, then the purpose of the TDD transmitter OFF requirement will be entirely related to prevention of inter-site interference. In such a case, the transmitter OFF level could be revised to reflect the needs of the inter-site interference scenario only.

The REL13 OTA sensitivity was/is declared, as such did not replace the conducted reference sensitivity. The OTA version of the specification completely replaces conducted reference sensitivity and as the requirement and the conformance is OTA and the transmitter is ON (at least for TX timeslots) any self interference would be detected by the standard sensitivity requirements.

The self interference aspect of the requirement is hence no longer needed to be considered. This leaves co-location and co-existence in the same geographical area requirements to consider. The co-location is the tougher requirement of these.

Observation 1: Tx OFF level for OTA AAS BS is co-location requirement (this is already agreed)

OTA requirements are applied to the system rather than per transceiver unit (or TAB connector) hence the TX off level should be specified as the total emissions of the whole AAS in the same way the other emissions requirements are. This ensures that the OTA AAS BS is as much as possible a block box.

Observation 2: OTA emissions requirements are for the total AAS BS (not per transceiver unit).

All other emissions requirements applied as a sum of all transceiver units are subject to the scaling cap, whilst this was not applied for the conducted requirement as TX OFF emissions were per TAB connector, it should be applied for the OTA limut to prevent desensitization of co-located systems.

Observation 3: the scaling cap of 8 should be applied to the Tx OFF level.
Note there is no OTA AAS specification for UTRA TDD so that does not need to be considered.

Whilst it could be considered that applying scaling to this parameter is making the requirement tougher than the conducted requirement, it was stated in the release 13 work (TR 37.842) that the OTA solution may be different so this is within the spirit of applying the conducted requirements to OTA. It is also necessary to protect co-located systems.

Proposal: the Tx OFF power level is  
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3 Summary
The following observations have been highlighted in this paper
Observation 1: Tx OFF level for OTA AAS BS is co-location requirement (this is already agreed)

Observation 2: OTA emissions requirements are for the total AAS BS (not per transceiver unit).

Observation 3: the scaling cap of 8 should be applied to the Tx OFF level.
Note there is no OTA AAS specification for UTRA TDD so that does not need to be considered.
And the following proposal is made:

Proposal: the Tx OFF power level is  
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