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1 Introduction

During RAN4#76 a Way Forward was drafted [1] with a specific action to consider two possible schemes for setting UEM scaling requirements for AAS:
1. The scaling factor, [#scale] for emissions is set by either (i) enumerating the AAS-ETACs or (ii) min(# active transmitters, 8).

· As this is an urgent issue to decide in order to complete the AAS specifications in release 13, a decision on which option to use should be made as RAN4#76bis

· Companies should indicate in contributions for RAN4#76bis:

· That the option they favor is well defined and robust

· If they reject an option, specifically in detail why they object

This contribution considers these options by in particular considering how many unclear issues there are for each option and how well each option aligns with the current specifications.
2 Option 1: Scale with an enumerated number of AAS-ETACs
AAS-ETACs were originally developed as a mechanism for scaling the UEM requirement, although they have been found useful also for TAE and probably as a basis for declaring beams for the OTA TX power requirement.
A solution for how to count the number of AAS-ETACs for the purposes of emissions scaling is not yet fully developed however. A basestation is likely to be able to transmit a much larger number of AAS-ETACs (and indeed may simultaneously transmit a larger number of AAS-ETACs) than should be counted for emissions scaling due to the potential ability to transmit different Transmission Modes to different UEs.

Furthermore, a basestation may potentially support multiple “configurations”. It has been pointed out that the word “configuration” is ambiguous and could be interpreted in a variety of different ways, such as:

· A baseband software build

· A set of AAS-ETACs configured at higher layers in the basestation

· An instantaneous transmit state decided by a dynamic scheduler

· A hardware build

· …

There is a need to define “configuration” unambiguously, which could be a long and complex issue. Once a definition would be made, there is then a need to define a means for deciding which “configuration” should be used for applying UEM requirements. Options include “minimum”, “maximum” configuration and “current configuration”. As outlined in [2], taking “current configuration” gives rise to major amounts of test complexity. Deciding between the other two options is complicated by the fact that when trying to adopt a mechanism that provides UEM equivalent to a “non AAS”, it is not very clear what a “non AAS” refers to, since “non AAS” basestations may also have different configurations themselves.

A final issue with the enumeration of AAS-ETACs is that it the procedure for counting them is likely to be complex to describe in the specifications and there is a strong risk that the eventual emisisons specification text may be ambiguous or highly difficult to interpret for the outside world.

So in summary the following are issues that need to be resolved in order to use AAS-ETACs as a medium for setting emissions requirements:

· Basis for enumeration of AAS-ETACs; which AAS-ETACs are ones that should be counted in the declaration for emissions scaling

· Definition of what is meant by a “configuration”

· Deciding on which “configuration”(s) is (are) used for setting the emissions limit

· Agreeing on what exactly is meant by a “non AAS” and “equivalency” when counting AAS-ETACs

· Finding specification text that is understandable and unambiguous

3 Option 2: Scale with min(#active transmitters, 8)
This option establishes equivalency with the current specification by means of setting the total allowed emissions level from the AAS basestation to be exactly the same as the total allowed emissions level from a non AAS basestation in 36/37.104 for up to 8 transmitters. The AAS is allowed one unit of emissions for each of it’s transmitters, just as a non AAS basestation must meet the emissions limit at each transmitter. For more than 8 transmitters, the AAS requirement is more strict than envisaged in 36/37.104, as the emissions limit is fixed at 8 times the current limit. Setting a ceiling on the emissions is perfectly reasonable since it makes no sense to allow the emissions limit to grow indefinitely with the number of transmitters.

With this option, there is no issue as to how to define the entity that is enumerated and declared; a transmitter antenna connector that is active (i.e. transmitting a signal) is quite clear to define and understand.
There is still an issue with regard to how the emissions limit should work if the basestation can operate with different numbers of transmitters. For example, if either 2, 4 or 8 transmitters could be activated. In general, it is fine for the requirement to scale in this case. Since the basestation is not operating at maximum capability, there is no need to test the basestation with less than the maximum number of transmitters (a non AAS BAS is not tested with some transmitters deactivated). However we note that two methods for testing are proposed:

1. The sum of the emissions at the output of each transmitter is less than min(#active transmitters, 8)*xx.104 limit

2. Each individual transmitter transmits emissions at a level less than  min(#active transmitters,8)*.104 limit / #active transmitters

These are either/or options. We note that the second proposal actually verifies that emissions can be met with fewer than 8 transceivers active without the need for additional testing.

The table below indicates how the emissions limit for the proposed solution of min(#active transmitters,8)  compares with 36/37.104 (and also with any regulatory limit based on meeting emissions at the antenna connector)

	Condition
	Total emissions following 36/37.104 (i.e. emissions per antenna connector)
	Emissions following min(#active transceivers, 8)

	Number of ON transmitters
	Number of AAS-ETAC
	
	

	8
	8
	8 * .104 limit
	8 * .104 limit

	8
	2
	8 * .104 limit
	8 * .104 limit

	4
	4
	4 * .104 limit
	4 * .104 limit

	4
	2
	4 * .104 limit
	4 * .104 limit

	2
	2
	2 * .104 limit
	2 * .104 limit

	16
	8
	16* * .104 limit
	8 * .104 limit

	16
	16 (with future RAN1 functionality)
	16* * .104 limit
	8 * .104 limit

	64
	8
	64* * .104 limit
	8 * .104 limit

	64
	64 (future RAN1 functionality)
	64* * .104 limit
	8 * .104 limit


*Caveat: 36/37.104 is not intended for such large arrays and should in fact not be applied in these cases. Furthermore, the Rel-13 AAS specification is unlikely to support large arrays. This is just for illustration. 
4 Conclusion

AAS-ETACs have been a useful concept for improving the understanding of the UEM issue and are useful for some other requirements such as TAE and beam declaration. However, enumerating AAS-ETACS in an unambiguous way has proved to be problematic, and may not even achieve the goal of equivalence with the current specifications.

Using the alternative formulation of min(#active transmitters, 8) (together with the other restriction of no combining after the antenna connector as captured in the way forward), equivalence with the current specifications is achieved in a straightforward manner.
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