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1 Introduction

Ericsson has been assigned as sub-editor for the specification text on UEM. Although there is not yet any agreement for scaling for unwanted emissions, it is nonetheless of value to consider how the UEM requirements can be formulated.
In this contribution, scaling of the requirements based on min(# active transmitters, 8) is used as an example. In case the scaling would be agreed differently, the text would be accordingly altered.
2 Text Proposal
6.6 Unwanted Emissions

6.6.1
General

Unwanted emissions consist of so-called out-of-band emissions 
and spurious emissions according to ITU definitions [6]. In ITU terminology, out of band emissions are unwanted emissions immediately outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. 

For E-UTRA single RAT and MSR, the out-of-band emissions requirement for the BS transmitter is specified in terms of an Operating band unwanted emissions requirement that defines limits for emissions in each supported downlink operating band plus the frequency ranges 10 MHz above and 10 MHz below each band. Emissions outside of this frequency range are limited by a spurious emissions requirement.

There is in addition a requirement for occupied bandwidth and an ACLR requirement
Emissions limits for AAS are calculated based on an emissions scaling factor, Femission, which is based upon the number of ABA connectors in the applicable band. Femission, is defined as:

Femission = min(Number of ABA connectors carrying a transmit signal in the applicable band, 8)



6.6.2 Operating Band Unwanted Emissions

6.6.2.1 General

Unless otherwise stated, for E-UTRA and MSR the Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of each supported downlink operating band to the lower RF bandwidth edge located at FBW RF,low and from the upper RF bandwidth edge located at FBW RF,high  up to 10 MHz above the highest frequency of each supported downlink operating band. 

For BS capable of multi-band operation where bands are mapped on separate ABA antenna connectors, the single-band requirements apply to those connectors and the cumulative evaluation of the emission limit in the inter-RF bandwidth gap are not applicable.
6.6.2.2 
Minimum requirement for MSR operation

The basic MSR emissions limits are specified in TS 37.104 [x.x], subsections 6.6.2.1, 6.6.2.2 and 6.6.2.3

When applying the emissions limit to AAS BS, these basic limits are scaled to AAS limits. For an AAS BS at least one of the following two emissions criteria shall be fulfilled:

1. The emissions at each ABA connector shall for every applicable requirement in 37.104 [x.x] subsections 6.6.2.1, 6.6.2.2 and 6.6.2.3 not exceed the basic limit scaled by 10log(Femission)-10log(Number of ABA connectors carrying a transmit signal in the applicable band).

2. The sum of the emissions measured at each ABA connector shall for every applicable requirement in 37.104 [x.x] subsections 6.6.2.1, 6.6.2.2 and 6.6.2.3 not exceed the basic limit scaled by 10log(Femission).

The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification, except for any operating band with GSM/EDGE single RAT operation. The requirements in TS 45.005 [5] as defined in subclause 6.6.2.3 of TS 37.104 [x.x] apply to an MSR Base Station for any operating band with GSM/EDGE single RAT operation in Band Category 2.

6.6.2.3
Minimum requirement for single RAT UTRA operation

Operating band unwanted emissions are known as out of band emissions in the UTRA single RAT TS 25.104 [x.y].
The basic single RAT E-UTRA emissions limits are specified in TS 25.104 [x.y], subsection 6.6.2.1.
When applying the emissions limit to AAS BS, these basic limits are scaled to AAS limits. For an AAS BS at least one of the following two emissions criteria shall be fulfilled:

1. The emissions at each ABA connector shall for every applicable requirement in 25.104 [x.y] subsection 6.6.2.1 not exceed the basic limit scaled by 10log(Femission)-10log(Number of ABA connectors carrying a transmit signal in the applicable band).

2. The sum of the emissions measured at each ABA connector shall for every applicable requirement in 25.104 [x.y] subsection 6.6.2.1 not exceed the basic limit scaled by 10log(Femission).

6.6.2.3
Minimum requirement for single RAT E-UTRA operation

The basic MSR emissions limits are specified in TS 36.104 [x.z], subsections 6.6.3.1, 6.6.3.2 and 6.6.3.3

When applying the emissions limit to AAS BS, these basic limits are scaled to AAS limits. For an AAS BS at least one of the following two emissions criteria shall be fulfilled:

1. The emissions at each ABA connector shall for every applicable requirement in 36.104 [x.z] subsections 6.6.3.1, 6.6.3.2 and 6.6.3.3 not exceed the basic limit scaled by 10log(Femission)-10log(Number of ABA connectors carrying a transmit signal in the applicable band).

2. The sum of the emissions measured at each ABA connector shall for every applicable requirement in 36.104 [x.z]subsections 6.6.3.1, 6.6.3.2 and 6.6.3.3 not exceed the basic limit scaled by 10log(Femission).

The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification, except for any operating band with GSM/EDGE single RAT operation. The requirements in TS 45.005 [5] as defined in subclause 6.6.3.3 of TS 36.104 [x.z] apply to an MSR Base Station for any operating band with GSM/EDGE single RAT operation in Band Category 2.

6.6.3
Transmitter spurious emissions

6.6.3.1  General

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 some operating bands the upper frequency limit is higher than 12.75 GHz.
 In some exceptional cases, requirements apply also closer than 10 MHz from the downlink operating band; these cases are highlighted in the requirement tables. For AAS BS capable of multi-band operation where bands are mapped on the same ABA connectors, this exclusion applies for each supported operating band for those connectors. 

The requirements shall apply whatever the type of transmitters considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power (RMS).

6.6.3.1
Minimum requirement for MSR operation

The basic MSR emissions limits are specified in TS 37.104 [x.x], subsections 6.6.1.1, 6.6.1.2, 6.6.1.3 and 6.6.1.4
When applying the emissions limit to AAS BS, these basic limits are scaled to AAS limits. For an AAS BS at least one of the following two emissions criteria shall be fulfilled:

1. The emissions at each ABA connector shall for every applicable requirement in 37.104 [x.x] subsectios 6.6.1.1, 6.6.1.2, 6.6.1.3, 6.6.1.4 not exceed the basic limit scaled by 10log(Femission)-10log(Number of ABA connectors carrying a transmit signal in the applicable band).

2. The sum of the emissions measured at each ABA connector shall for every applicable requirement in 37.104 [x.x] subsections 6.6.1.1, 6.6.1.2, 6.6.1.3, 6.6.1.4 shall not exceed the basic limit scaled by 10log(Femission).

6.6.3.3
Minimum requirement for single RAT UTRA operation

The basic UTRA emissions limits are specified in TS 25.104 [x.y], subsections 6.6.3.1-6.6.3.8.
When applying the emissions limit to AAS BS, these basic limits are scaled to AAS limits. For an AAS BS at least one of the following two emissions criteria shall be fulfilled:

1. The emissions at each ABA connector shall for every applicable requirement in 25.104 subsections 6.6.3.1-6.6.3.8 not exceed the basic limit scaled by 10log(Femission)-10log(Number of ABA connectors carrying a transmit signal in the applicable band).

2. The sum of the emissions measured at each ABA connector shall for every applicable requirement in 25.104 subsections 6.6.3.1-6.6.3.8 shall not exceed the basic limit scaled by 10log(Femission).

6.6.3.4
Minimum requirement for single RAT E- UTRA operation

The basic E-UTRA emissions limits are specified in TS 36.104 [x.z], subsections 6.6.4.1-6.6.4.4
When applying the emissions limit to AAS BS, these basic limits are scaled to AAS limits. For an AAS BS at least one of the following two emissions criteria shall be fulfilled:

1. The emissions at each ABA connector shall for every applicable requirement in 36.104 [x.z] subsections 6.6.4.1-6.6.4.4 not exceed the basic limit scaled by 10log(Femission)-10log(Number of ABA connectors carrying a transmit signal in the applicable band).

2. The sum of the emissions measured at each ABA connector shall for every applicable requirement in 36.104 [x.z] subsections 6.6.4.1-6.6.4.4 shall not exceed the basic limit scaled by 10log(Femission).

6.6.4 Occupied bandwidth

6.6.4.1 General

The occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. See also ITU-R Recommendation SM.328 [x.x].

The value of /2 shall be taken as 0.5%.

The requirement in the present clause applies during the transmitter ON period for a single transmitted carrier. The minimum requirement below may be applied regionally. There may also be regional requirements to declare the occupied bandwidth according to the definition in the present clause.

6.6.4.2
Minimum requirement for MSR operation
For MSR, the minimum requirement for occupied bandwidth is specified in TS 37.104 [x.x], subclause 6.6.3

In addition, for E-UTRA intra-band contiguous carrier aggregation, the requirement in clause 6.6.1 of TS 36.104 [x.y] applies for the E-UTRA component carriers that are aggregated.
6.6.4.3
Minimum requirement for single RAT UTRA operation

For UTRA, the minimum requirement for occupied bandwidth is stated in TS 25.104 [x.y], subsection 6.6.1
6.6.4.4
Minimum requirement for single RAT E- UTRA operation

For E-UTRA, the minimum requirement for occupied bandwidth is stated in TS 36.104 [x.z], subsection 6.6.1
In addition, for E-UTRA intra-band contiguous carrier aggregation, the requirement in clause 6.6.1 of TS 36.104 [x.y] applies for the E-UTRA component carriers that are aggregated.
6.6.5
Adjacent Channel Leakage power Ratio (ACLR)

6.6.5.1 General
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
For AAS BS, the ACLR requirement may be met at individual connectors or considering the power outputs from all connectors associated with the band.

If met at individual connectors, ACLR is the ratio of the filtered mean power at the connector, centred on the assigned channel frequency to the filtered mean power at the connector, centred on an adjacent channel frequency.
If met by power levels at groups of connectors, ACLR is the ratio of the sum of the filtered mean power at all of the applicable connectors, centred on the assigned channel frequency, to the sum of the filtered mean power at all of the applicable connectors, centred on an adjacent channel frequency.
2.6.5.2 Minimum requirement for MSR operation

For MSR operation, the minimum requirements are specified in TS 37.104 [x.x] subsections 6.6.4.1, 6.6.4.2 and 6.6.4.3.

2.6.5.3 Minimum requirement for single RAT UTRA operation

For single RAT UTRA operation, the minimum requirements are specified in TS 25.104 [x.y] subsections 6.6.2.2.1 and 6.6.2.2.2.

6.6.5.4
Minimum requirement for single RAT E-UTRA operation

For single RAT E-UTRA operation, the minimum requirements are specified in TS 36.104 [x.z] subsections 6.6.2.1 and 6.6.2.2.

�It is unfortunate that this term actually refers to unwanted emissions inside the operating band (and the only bands we refer to are operating bands.) Granted, there are 10 MHz outside each operating band wre it applies also, but the term is non the less quite misleading. (Out-of-channel emissions would be more descriptive.)





A: Added some clarification that the terminology is aligned to ITU.


�Are there particular requirements on MSR when combining the two RATs in the same band, which are not described here (but would be in the MSR spec.) ?





A: The emissions limits are not RAT specific, but they are BC specific. This text seems OK though, although I qualified it to E-UTRA and MSR.


�Obviously this is still subject to discussion, and enumeration of AAS-ETAC is also at this stage possible as an alternative.


�This sentence should be omitted since it applies for both RATs in the spec.





A: The spirit of this general section seems to be to summarise the unwanted emissions requirements though so maybe we should still say that these two exist. I have shortened the sentence though


�This is not true for the highest frequency bands. All 3rd and 5th harmonics must be subject to test. (ITU-R SM-329)


�Move this sentence to the beginning of the sub-clause, together with the rest of the frequency discussion regarding spurious.





A: Moved


�This is a very sticky expression. Maybe we should leave it here for now, but this is not at all very well defined in the non-AAS specs. And must be subject to better definition. “mean” has several inconsistent definitions. (mean power is inconsistently defined in TS37.104 itself, and TS25.104 and TS36.104 add further inconsistencies.) RMS (and true RMS) are useful for amplitudes since they can be used to calculate the average power. RMS power is difficult to envisage what it would mean. Mean power is a better expression (or average) but the averaging period, frequency span and potentially space, must be clarified much better that what is currently the case to make it sure unambiguous for all the wave forms we refer to. Maybe I will give this a go, but I will probably try to do this in the spec improvement work instead of AAS. We need the TUs for other stuff in AAS.


�This requirement is largely the same for UTRA and E-UTRA. (Different terminology though) with the exception that UTRA BS do not have to protect E-UTRA in the saem way as E-UTRA BS need to protect UTRA. Whilst this was reasonable at the introduction of E-UTRA due to legacy devices, it would seem reasonable to require mutual protection in AAS BS (with no legacy).  It would also be reasonable to apply the mutual requirement only for bands defined for both RAT operation. (As defined in clause 5 in TS37.104)





Coordination can be made in this spec to reduce the amount of text through referencing.





A: Are you proposing some change here ?
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