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1 Introduction
The FR2 receiver radiated emissions requirement is currently set worth the same limits as the FR1 receiver spurious emissions, however this limit is lower than the TX OFF so does not make sense and in addition is likely to be almost imposible to measure at FR2.
This paper looks at the requirement for receiver spurious emission and make a proposal for a more reasonable FR2 reciever emissions requirement.
2 Discussion

2.1 Core

The background behind the RX emissions level cannot be found, however it is clear that all emissions requirements are based on the SM329 requirements.
Assuming that SM329 refers to the emission from a transceiver containing both a Tx and an RX then the total emissions from Tx and Rx should meet SM329.

For an FDD system the Tx and the Rx are both on all the time – so it is reasonable to allocate the RX a low level of the total as it is very unlikely to have significant emissions.

Hence as Cat B limits are:

	30 MHz ( 1 GHz
	-36 dBm

	1 GHz ( 12.75 GHz
	-30 dBm


The full amount is allocate dto the Tx and the allocation to the Rx is trivial

i.e.

	
30MHz ‑ 1 GHz
	-57 dBm

	1 GHz – 12.75 GHz
	-47 dBm


Adding these together
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The effect of the Rx band emissions can be practically ignored.

For a TDD system however the Tx and the Rx are not on at the same time, in this case there are a number of different considerations which should be investigated:

· SM329, interference with other systems

· Co-location co-existence

As for TDD TX and Rx are not on at the same time to be compliant with SM329, it is not clear that the receiver emissions need to be any lower than the Tx emissions.

For co-location and co-existence, in existing E-UTA specification RX emissions are reference to the Tx co-existence and c-location requirements. The co-existence and co-location requirements are at a lower level that the RX emission requirements, so this effectively means that for co-existence and co-location the Rx emissions are the same as for the Tx.

Observation 1: existing requirements for E-UTRA/UTRA co-location and co-existence requirements are already the same between Tx and Tx. 

Currently for NR the c-existence and co-location requirements have not been developed however as it must be assumed that systems in different operating bands are not synchronized with your own BS, then it must be assumed that they are operating in Rx mode. The requirements will therefore be similar to the TX OFF levels calculated for the in-band emissions.

TX OFF level has resulted in a TX OFF level of -36dBm this is higher than the existing FR2 receiver emissions level, which does not make much sense.
Observation 2: the current FR2 Rx emissions level is higher than the TX OFF requirement

Also, if you assume that systems on other operating bands are not synchronized then it makes no difference if the requirement is in a Rx timeslot or a Tx timeslot, so having different requirements for Tx and Rx makes no sense.

So for both regulatory (SM329) and co-existence requirements there is no reason for TDD BS to have different Tx and Rx emissions requirements.

Observation 3: for TDD out of band emissions it makes no sense to have different Tx and Rx requirements.

The question remains why the Rx emissions for E-UTRA and UTRA TDD are the same as for FDD i.e. lower than the TX requirements?

The answer could be as simple as the FDD requirements came 1st and as for a conducted system the requirements are very easy to both meet and to measure the FDD limits were kept with little additional thought.

2.2 Testing

For conducted TDD system even though Tx and Rx are not on at the same time it is advantageous to have separate requirements for Tx and Rx so that they can be designed and tested separately, for a OTA TDD system, in order to test them separately is not so difficult.
For measuring TDD receivers over the air there are a number of additional problems.

· The existing low levels will be tough to measure TRP in FR2.

· IF Rx only timeslots are measured then the measurement will have to be gated to exclude Tx timeslots. This will make low levels even harder to measure and arranging a gated measurement in a OTA chamber will be more difficult.

So whilst the existing Rx emission specification is simple enough to measure conducted, it is not so easy OTA

Observation 4 :  The existing RX emissions limit is difficult to measure OTA.

2.3 TDD FR2

Analysis of the core requirement shows that there is no strong reason to have a different Rx emissions limit for the Rx than for the Tx. It is also clear that the existing RX only requirement will be difficult to measure, TRP requirements at low power levels should be avoided if possible due to the difficulty in measurement.
As FR2 is TDD only then the Rx spurious emissions can be the same as the Tx emissions.
Proposal 1: FR2 Rx emissions are the same as Tx emissions

Note that as with FR1 if there were an FR2 FDD system then the OTA requirement would cover both Tx and Rx emissions as it is not possible to separate them OTA – so already there are no separate RX emission for FDD systems.

3 Summary
The  currently specified level for FR2 receiver emissions is the same as the FR1 value , it is likely that this has been used without additional thought as to the difference s between FR2 and FR1.
The following observations have been made in this paper:

Observation 1: existing requirements for E-UTRA/UTRA co-location and co-existence requirements are already the same between Tx and Tx. 

Observation 2: the current FR2 Rx emissions level is higher than the TX OFF requirement

Observation 3: for TDD out of band emissions it makes no sense to have different Tx and Rx requirements.

Observation 4 :  The existing RX emissions limit is difficult to measure OTA.

As the FR2 at this stage is TDD only the following proposal is made
Proposal 1: FR2 Rx emissions are the same as Tx emissions
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