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1 Introduction
The conducted receiver spurious emissions requirement in the TR is still FFS. 

Clearly the receiver spurious emissions requirement has similarities with the transmitter unwanted emissions requirements, in that it may require capping to prevent emissions growing as the number of receiver units in an AAS becomes large.

This paper investigates possible solutions on how to specify the spurious emissions levels for the AAS.
The term to refer to the point at which the conducted requirements apply is still open – however at this point we should be using a consistent name, in this contribution ABA connector (for Array Boundary Connector) [1] is used in square brackets. If an alternative name is agreed then all occurrences can be changed accordingly.

2 Discussion
All the conducted receiver requirements currently concluded in the TR have signals applied to each receiver unit connector individually. If the same methodology were applied for the spurious emissions requirement then the same risk which has been highlighted for the transmit unwanted emissions exists, as the number of AAS receiver units becomes large then the possible level spurious emissions for the system may also become large. 
It is of course worth noting that in most FDD cases the transmitter and receiver are duplexed and hence the transmitter unwanted emissions requirement is used for the duplexed output. The receiver spurious emissions requirement is valid for stand-alone receivers and for the receivers in TDD systems. From 36.104
The 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 as specified in clause 6.6.4 is valid.

2.1 Options for AAS
The level of spurious emissions for the receiver is -57dBm below 1GHz and -47dBm above 1GHz, whilst this is considerably lower than the allowed spurious emissions levels from the transmitter (-13dBm CAT A or -36dBm CAT B), the receiver unit connector is at the input to the receiver and there should not be any significant output from such a port.

It can also be noted that the transmitter off power (36.104 §6.4.1.1) is -85dBm/MHz which is much lower than the receiver spurious emissions level.

So the receiver spurious emissions are unlikely to present a great design issue, and are significantly lower than the transmitter spurious emissions so unlikely to present a big problem in terms of interference to other systems over the air. Finding a solution to the issue should therefore not be very contentious.

There seem to be 3 options available

1) Apply the requirement per receiver unit connector

2) Apply the requirement per receiver unit connector and apply a cap on total system emissions  - in similar way proposed for Tx

3) Use existing requirement on system as a whole (or have a cap of 1)

It should be noted that each proposal should be applied per band as per the existing xx.104 requirements.

Options 1 is simple and remains consistent with all the other conducted receiver requirements in that it can be applied to each receiver unit connector independently. However it does allow for effectively unlimited scaling of the requirement, whilst in reality this would require hundreds of receiver units to be a problem it is not wise to have open ended requirements.

Option 2 uses the same methodology as the transmitter in that it allocates spurious emission per receiver unit connector (which is consistent with current regulation) but places a cap on the total system emissions. Clearly the same cap as used on the transmitter would be the obvious one to use.
Option 3 is simple as does not require the system value to be scaled by any number, however as such is unnecessarily strict, whilst this is unlikely to be a problem for this requirement, requirement should not be made unnecessarily strict.

Hence option 2 seems to be the best choice.

2.1.1 Additional receivers in a duplexed system
In AAS there is the possibility that there may be a greater number of receiver units than transmitter units. In such a system there is the possibility that some of the receivers are duplexed and some are stand alone.

The proposed methods for placing a cap on the receiver spurious emissions is based on that cap being applied to the total emissions for all receivers. 

However if some of those receivers are duplexed and some are stand alone then each has a different requirement. 

The receive only spurious emissions apply only to the stand alone receivers (the duplexed ones are covered by the transmitter requirements)
If the stand alone receivers were treated independently of the duplexed ones there is a small risk of the total emissions from the system being higher. This is shown in the following table, where there are various mixtures of duplexed transceivers and stand alone receivers

	No. stand alone Rx
	No. Duplex Rx
	Rx UEM limit (dBm)
	Tx UEM limit (dBm)
	Total Rx Limit (dBm)
	Total Tx Limit (dBm)
	Total possible (dBm)
	Degradation (dB)
	Comment

	1
	1
	-47
	-36
	-47.0
	-36.0
	-35.7
	-0.3
	non AAS

	6
	2
	-47
	-36
	-39.2
	-33.0
	-32.1
	-0.9
	non AAS

	4
	4
	-47
	-36
	-41.0
	-30.0
	-29.6
	-0.3
	 

	8
	8
	-47
	-36
	-38.0
	-27.0
	-26.6
	-0.3
	 

	16
	16
	-47
	-36
	-38.0
	-27.0
	-26.6
	-0.3
	limit capped at 8*

	4
	16
	-47
	-36
	-41.0
	-24.0
	-23.9
	-0.1
	limit capped at 8*

	16
	4
	-47
	-36
	-38.0
	-30.0
	-29.3
	-0.6
	limit capped at 8*


The first 2 cases may be considered possible for a non AAS system, it can be noted that in these cases the additional receivers add up to 0.9dB to the total possible spurious emissions level.

The additional cases are possible AAS cases the worst case degradation is where there are a large number of stand alone receivers and a smaller number of duplexed transceivers. However these cases are never any worse than what is allowable with the existing non-AAS implementation.

Of course all the duplexed transceiver units could be stand alone transmitter units, in this case the unwanted emissions totals would be exactly the same as above. In effect the receiver units which are part of the transceiver units add no additional spurious to the sums.

It is therefore ok to treat stand alone receivers in the AAS as a group on their own (even if additional receivers exist in the form of duplexed transceivers).

This case should be made clear in the requirement.
3 Summary

It has been suggested to use a similar capping method to scale the total AAS system spurious emissions requirements for stand alone receiver connectors in the same manner as the proposed Tx unwanted emissions.
Its further been investigated if it is acceptable to apply the requirement to stand alone receiver units if they exist in a system with duplexed transceivers as the receiver units in the duplexed transceiver units do not add anything to the total.
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5 Text Proposal:

TR37.842 v1.7.0
--------------Start of text proposal-------------

8.2.6
Receiver spurious emissions

The spurious emissions power is the power of emissions generated or amplified in a receiver unit that appear at the recieve [ABA connector] at the transceiver array boundary. The requirements apply to all receiver units in the transceiver array with separate receive [ABA connectors]. 
In this case for FDD AAS BS the test shall be performed when all transmitter units and receiver units are on, with the transmitter unit connectors terminated. 

For TDD BS with common receive and transmit [ABA connectors] the requirement applies during the Transmitter OFF period. For FDD BS with common receive and transmit [ABA connectors] the transmitter spurious emission as specified in clause 6.6.4 is valid.
The minimum spurious emissions requirements shall be specified such that the power sum of emissions from all receive [ABA connectors], in a particular band to correspond to the levels in [6], [9], [7], and [8], multiplied by [#RXscale]. 
The same test configurations as the non-AAS spurious emissions requirements in [6], [9], [7], and [8], are assumed.
[#RXscale] is given by min(Number of receiver [ABA  connectors], 8).

--------------End of text proposal-------------
































































































































































