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1 Introduction
In the AAS Ad-hoc in Venice [2] was presented and the method of applying spurious emissions requirement is still the cause of some disagreement. The 2 main issues appear to be:


· If Spurious emissions limits are applied to Transceiver Unit connectors or to AAS_ETAC

· How to handle the situation where transceiver units are of mixed ability (i.e. mixture of single and multi carrier, or single and multi-band)

In the chairman’s note for the meeting some points were clarified on each of these issues and some statements were endorsed. 

As each company is in agreement on the correct requirements applied to the example implementations [3],[4] then it can be assumed that each method has the same end result but with different means of achieving it. Therefore it should be possible to reach a compromise on these issues to which the group can agree

Each issue is further discussed here with an attempt to reach a suitable compromise
2 Discussion
2.1 Emissions applied per ETAC or per TX Unit connector

In the Ad-hoc chairman’s [1] notes the issue was captured as follows:

Options: 

1) requirements apply per AAS_ETAC (NEC)

2) AAS_ETACs are used for scaling but total requirement applied per TRX unit connector or group of TRX connectors  (Huawei, Ericsson)

 It was also noted the agreement from RAN4#74bis in Rio [5]
The Unwanted emission limit specified per non AAS Tx antenna connector [per band per cell] is adopted as Unwanted Emissions requirement per AAS-ETAC.

As the results from the example implementations show, the system requirement for both the options is the same. Ultimately it is the requirement on the AAS system which is important. 

However for the release 13 AAS requirements we have taken the approach to retain a conducted interface (at the transceiver array boundary) and have requirements applied to the transceiver unit connectors at that interface. A statement at the start of section 7 in the TR [6] supports this:
Unless otherwise stated, the requirements in this clause are expressed for a single transceiver.

The general architecture in the TR [6] shows the transceiver array boundary at which the requirement is applied.
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Figure 4.3-1: General AAS Radio Architecture

Of course the statement at the start of section 7 allows for exceptions, it is repeated here merely to indicate the general method.
Much of the argumentation for the AAS UEM requirement has been based on ‘equivalence’ between the AAS system and a non-AAS system. In particular an AAS system may be equivalent to a number of non-AAS transceivers. This is the basis of the AAS_ETAC (AAS Equivalent Transmitter Antenna Connector). 

The requirements in the non-AAS are applied to the Transmitter Antenna connector, this leads to the argument that in AAS they should be applied to the AAS-ETAC.

However in the non-AAS the Transmitter Antenna Connector is exactly that, a physical connector, it is a defined point to which a requirement can be applied. The AAS_ETAC is a logical entity represent the equivalent functionality of the transmitter antenna connector but it does not define a physical point. Hence it is difficult to apply a requirement to it.
This can be illustrated using example 1 and 2 from [3], 
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There was general agreement that both examples should have an allocation of 4 * the UEM limit of a non-AAS.

Example 1, the method of applying the requirement per AAS-ETAC is ok as each AAS_ETAC can be mapped directly to a unique set of transceiver units.

However in example 2, there is no direct mapping of a single AAS_ETAC to a group of transceiver units, the total system requirement must be applied to all transceiver units (it may then be distributed to individual transceivers if necessary).
So whilst the total requirement is allocated per AAS_ETAC, in order to apply the requirement the number of AAS_ETAC must be used to scale the total. 
The proposal in [2], was rejected, somewhat because of this issue and also due to the definitions used in it being unacceptable. However it is felt that it goes someway to solving this issue, taking 1st the system level requirement suggested:

Min requirement

The power sum of the unwanted emissions from the sub-transceiver group consisting of transceiver units (r to s) at Test ports AB(r,t), AB(r +1,t), … , AB(s,t), must meet N times the requirement specified in xx.104. Where N is the number of AAS_ETAC the sub-transceiver group represents.

The phrase sub-transceiver group was unacceptable , a proposed alternative is:
Min requirement

The power sum of the unwanted emissions from a [group/set] of transceiver unit connectors, at the transceiver array boundary shall meet the requirement specified in xx.104 for each AAS_ETAC the [group/set] represents.

The definition of group or set can be further discussed but this statement clearly applies the requirement at the transceiver array boundary but also implies that the requirement is per AAS_ETAC.
The concept of using [group/set] without a solid definition for band specific [groups/sets] in a multi-band system leaves open the problem that a multi-band transceiver unit with 2 connectors would have both connectors subject to the requirement as the terminology does not  differentiate between different band connection to a multi-band transceiver. This is the issue which was addressed with the sub-array concept and will need to be solved to resolve the square bracket in the definition.

The statement can be used to form the base of the per transceiver unit requirement (optional for conformance)

The unwanted emissions from each transceiver unit connector at the transceiver array boundary, in the [group/set] of transceiver unit connectors shall meet the requirement specified in xx.104 for each AAS_ETAC the [group/set] represents divided by the number of transceiver units in the [group/set].

It is thought this definition satisfies both options 1 and 2 and offers a reasonable compromise to the issue.

2.2 Mixed  Multi-Band, single-band systems. 

The ad-hoc chairman notes captured the following endorsed points

Proposal 2: If each active RF component (e.g. TRX) transmits single band signal only, unwanted emission requirement for single band operation should be applied per band. 

Proposal 3: If each active RF component (e.g. TRX) transmits multi-band signal, the different requirements for AAS BS should be applied whether multiple bands are mapped on the separate AAS-ETAC or the same AAS-ETAC.

P3.1 Mixture of mixed multi band single band is FFS.
It is quite clear that if transceiver units are either all single-band or all multi-band what the approach should be.
In reality the difference between the single-band and the multi-band requirements are that the additional bands are subject to exclusion from the UEM requirements in the same way that the wanted band in a single band system is, from 37.104:
The transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. For BS capable of multi-band operation where multiple bands are mapped on the same antenna connector, this exclusion applies for each supported operating band. For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the multi-band exclusions and provisions are not applicable.
The reason for this being that even if a multi-band system is only transmitting on a single band for the purposes of the conformance, the system will be designed to pass signals in each of the wanted bands and hence will not offer transmit filtering at these frequencies and would not be able to pass the requirements. This is justified as the additional band of course will need to meet the in-band limits for those bands.
The exception does not propose a different value of emission limit, it merely excludes the band from the requirements, presumably as the in-band limit for that band will ensure in-band compliance.

For an AAS the possibility of having groups of transceivers responsible for generating a signal in a band where the transceiver units have mixed ability, i.e. some are single band and some are multi-band. There are 3 options in this case:

1) Use only the single band requirements

2) Use the multi-band requirements

3) Use a scaled multi-band requirement

Hence there are a number of things to note:

· The exception is valid as the ‘2nd’ band is being used hence has its own in-band requirement applied to it.

· The protection of other bands limit applied other band DL for a single band system varies per band but is <-47dBm, the in-band requirement is in the order of -15dBm.

Clearly option 1 would disadvantage such mixed implementations to the point where they are not feasible, this option should therefore be discounted.

The option is therefore to use only the multi-band requirements or devise some sort of scaling.

Any multi-band transceivers will be part of at least 2 band groups (A and B), The emissions in the wanted band for each transceiver will represent a scaled portion of the total requirement. 

For example if band A consisted of 10 TX, 5 single band and 5 multi-band (A+B), the in band emission for band A would be -15dBm do an allocation of -25dBm would be given to each Tx.

If the multi-band TX were now a part of a band B system then their emission in band A would need an exception, the exception band is not measured but the implied in-band performance will be in this case it would be -25dBm.

Of course, if the exception were also granted to the single band Tx in band B (let’s say another 5) then the total emission in band  A would exceed the -15dBm.

Of course the proposed methodology for AAS is that only the Tx units associated with a band are tested. Hence the additional noise from the Band B single band Tx (in band A) would not form part of the test.

Hence it is important that the single band Tx do not have any exception applied to them.

Some further example can be seen in the table.
	
	
	
	
	
	
	Scaled
	Multi-band only

	 
	band A
	band A+B
	band B
	Mixed Req.
	Single Req.
	UEM B
	UEM A
	UEM B
	UEM A

	
	units
	units
	units
	dBm
	dBm
	dBm
	dBm
	dBm
	dBm

	Single band only
	10
	0
	10
	-15
	-47
	-44.0
	-44.0
	-12.0
	-12.0

	Mixed
	5
	5
	5
	-15
	-47
	-18.0
	-18.0
	-13.2
	-13.2

	Multi-band only
	0
	20
	0
	-15
	-47
	-15.0
	-15.0
	-15.0
	-15.0


Ther are 2 options to avoid this problem:

· Only the multi-carrier transmitter units are subject to the exemption. It does not appear than a scaled limit is required , as this will be handled in the appropriate in band text. However if a limit for the exempt transceivers is required is it scaled based on the percentage of power the Tx represent in the exempt band group/set.
· Include all connectors of both band (15 in the example above) in the in band tests of both bands A and B, apply the out of band exceptions for the other band to the system as a whole.
3 Summary

The UEM requirement issue which centre’s on the disagreement between the requirement being per AAS-ETAC or being applied to the transceiver unit connectors has been discussed and a compromise satisfying both has been put forward:

Min requirement

The power sum of the unwanted emissions from a [group/set] of transceiver unit connectors at the transceiver array boundary shall meet the requirement specified in xx.104 for each AAS_ETAC the [group/set] represents.
The issue of mixed multi-band groups is also investigated. It is shown that there is a risk of excessive emission if the multi-band exemption is applied to all Tx in a mixed group, 2 options are suggested
· The exceptions only applie to the multi-band Tx units. 
· All connectors serving both bands are subject to the requirements and the exclusion bands are applied to the set.
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