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1 Introduction

Scaling and limiting of transmit unwanted emissions has been the subject of significant and ongoing discussions in RAN4, and as yet a solution has not been agreed.
Apart from transmitter emissions, the specifications also contain a requirement on receiver spurious emissions. This document considers the receiver spurious emissions requirement and proposes a scaling solution.
2 Discussion

The receiver spurious emissions requirement is shown below for convenience:

7.6
Receiver spurious emissions

The receiver spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. The requirements apply to all BS with separate RX and TX antenna ports. In this case for FDD BS the test shall be performed when both TX and RX are on, with the TX port terminated. 

For TDD BS with common RX and TX antenna port the requirement applies during the Transmitter OFF period. For FDD BS with common RX and TX antenna port the transmitter spurious emission limits as specified in subclause 6.6.1 are valid.

For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the excluded frequency range is only applicable for the operating band supported on each antenna connector.

7.6.1
General minimum requirement

The power of any spurious emission shall not exceed the levels in Table 7.6.1-1:
Table 7.6.1-1: General spurious emissions requirement

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	

	12.75 GHz - 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-47 dBm
	1 MHz
	Applies only for Bands 22, 42 and 43.

	NOTE:
The frequency range from FBW RF,DL,low -10 MHz to FBW RF,,DLhigh + 10 MHz may be excluded from the requirement. For BS capable of multi-band operation, the exclusion applies for all supported operating bands. For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the excluded frequency range is only applicable for the operating band supported on each antenna connector.


In addition to the requirements in Table 7.6.1-1, the power of any spurious emission shall not exceed the Additional spurious emissions requirements in subclause 6.6.1.3 and in case of FDD BS (for BC1 and BC2) emission shall not exceed the levels specified for Protection of the BS receivers of own or different BS in subclause 6.6.1.2. In addition, the requirements for co-location with other base stations specified in subclause 6.6.1.4 may also be applied.

In general, the receiver spurious emissions limit is a fixed value in dBm. It should be noted that several of the transmitter emissions limits are also applicable for the receiver.
Where the transmitter requirements are applicable, it is proposed that the same scaling procedure is used as for the transmitter itself.

For transmission requirements, in a Way Forward at RAN4#76, two methods were proposed for downselection. The first method would involve further work on the concept of AAS-ETAC and how AAS-ETAC can be enumerated. The second method would involve scaling according to min(#active transmitters, 8). In a separate document, we outline our preference for the second method [1], as the second method is simple and achieves clear linkage to the current specifications.

The receiver spurious emissions requirement in the current specifications is specified per receiver antenna connector. If the AAS requirement would be specified in a similar manner, then the emissions requirement would increase in an unbounded manner with the number of receiver connectors. It would be preferable for the means of handling receiver spurious emissions to align to some extent with the transmitter unwanted emissions handling.
The concept of AAS-ETAC cannot be applied to receiver processing, and thus the first method of [1] for setting emissions is difficult to apply to the receiver (although one possibility could be to simply scale the receiver requirement according to the number of transmit AAS-ETACs). The second method of [1] is readily transferrable to the receiver; the scaling set as min(number of receiver connectors, 8).

Similarly to the transmitter requirement, the requirement can be expressed as two alternatives; one being a per connector definition aligned with the current specifications and the second a measure and sum:

Per connector RX spurious emissions <= Current limit +10log(min(number of receivers, 8)) – 10log(number of receivers)

Or

Sum of per connector RX spurious emissions <= Current limit +10log(min(number of receivers, 8))

Table 1 shows some examples of the emissions limit per connector in the current specification and in the AAS specification if this approach is taken:
	Number of receivers
	Emissions limit per receiver in current specification @ 1GHz
	Sum of emissions in current specification @1GHz
	Emissions limit per receiver in AAS specification @ 1GHz
	Sum of emissions in current specification @1GHz

	1
	-47 dBm
	-47 dBm
	-47 dBm
	-47 dBm

	2
	-47 dBm
	-44 dBm
	-47 dBm
	-44 dBm

	4
	-47 dBm
	-41 dBm
	-47 dBm
	-41 dBm

	8
	-47 dBm
	-38 dBm
	-47 dBm
	-38 dBm

	16
	-47 dBm
	-35 dBm
	-50 dBm
	-38 dBm

	32
	-47 dBm
	-32 dBm
	-53 dBm
	-38 dBm


Table 1 Examples of RX emissions requirement @1GHz with the current specification and the proposed AAS specification
As can be seen in the table, for <=8 receivers, the AAS RX spurious emissions will be the same as in the current specification, whilst for >8 receivers, the emissions will be no greater than the current specification allows.

It should be noted that unlike for the transmitter requirements, the choice of the number 8 is not so obvious. For the transmitters, the upper limit of 8 times current emissions is based roughly on the argument that the functionality in current specifications allows for up to 8 RAN1 DM-RS Antenna Ports to be allocated to a UE and typically today such systems are built with 8 transmitters. This argument does not obviously translate to the receiver. We propose 8 for consistency with the transmit requirement.
One further alternative possibility is to fix the scaling at the receiver to be the same as that of the transmitter.
3 Conclusion

Proposal 1: Receiver Spurious emissions are scaled as:
Per connector RX spurious emissions <= Current limit +10log(min(number of receivers, 8)) – 10log(number of receivers)

Or

Sum of per connector RX spurious emissions <= Current limit +10log(min(number of receivers, 8))

Proposal 2: Where transmitter emissions limits are applicable to the receiver, the same scaling as proposal 1 is used for those requirements
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