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1 Introduction
The present version of TS 36.104 [4] has a set of additional requirements as a part of the operating band unwanted emissions in clause 6.6.3.3. These limits are based on the emission limits defined by the FCC. Note 2 in that clause today says that “The definition of the frequency offset for Bands 2, 4, 10, 35, 36, 37, 12, 13 and 14 may need to be revised and is for further study.”, since at the time of introducing the 700 MHz requirement, it was requested that the application of the requirements relative to the offset from license block edges should be clarified. 
This contribution discusses the issue further and proposes a way forward.
2 Background

All emission requirements in 3GPP BS specifications are related to the carrier(s) transmitted from the base station, under conditions declared by the manufacturer. The limits are thereby defined based on frequency offsets from the carrier centre (in UTRA) or the channel edge (in E-UTRA) of the actual transmitted signal. Because of this, the manufacturer can declare compliance with the limits under all conditions foreseen, in the transmitter operating band supported.

Requirements based on FCC emission limits are reflected in of the 3GPP specifications for UTRA BS from Rel-99 and onwards. Those first limits for the 1900 MHz band were based on Part 24.238 of FCC Title 47 [1]. Later requirements have been introduced for the 850 MHz band (Part 22.917), the 1.7/2.1 GHz (Part 27.53) band and the 700 MHz band (also Part 27.53). A peculiarity of these FCC emission limits is that they are not related to the actual transmission, but rather to the “authorized operating frequency ranges” and the “frequency block” of the license holder. Such a limit is often referred to as a Block Edge Mask (BEM), since it defines the emissions allowed outside the frequency block authorized by the license holder.
This was recognized early in the 3GPP process and the operators made it very clear that they wanted to have 3GPP compliant equipment that could operate at any desired frequency in any of the blocks they might acquire within the operating band (the 1900 MHz PCS band at that time). To cater for that, the Spectrum Emission Mask (SEM) for UTRA was designed in such a way that it would meet the Part 24 emission limits, assuming that the carrier was placed with its centre at least 2.5 MHz from a license block edge. This gives the freedom for a generic product design based on 3GPP requirements for all license blocks.
A similar SEM-type requirement has been developed for E-UTRA in the Operating band unwanted emission limits, which are related to the actual transmission, with limits set relative to the channel edge [4]. The limits are also here based on the FCC unwanted emission limits as described in Clause 6.6.2.2.1 of TR 36.804 [5]. Unlike for UTRA the limits for E-UTRA are defined as additional limits in separate tables that may apply regionally for some frequency bands.

When the additional limits were to be introduced for the 700 MHz band [2], it was requested that the application of the requirements relative to the offset from license block edges should be clarified. A Note 2 was added to Clause 6.6.3 to explain that this was ffs.

In a contribution to RAN4#47 [3], it was proposed that since in some bands, LTE carrier edges may not be at the licensee's block edges, there should be a note added saying that “…the additional emission limits could be tested from the channel edge or the block edge”. 

This proposed change indicates that the additional limits could be tested as a BEM, but also as an SEM. It is not really clear what such a statement would mean from a BS specification point of view, since compliance with 3GPP limits would have multiple interpretations. This is further discussed below.

3 Use of BEM vs. SEM in Base Station specifications
As mentioned above, all 3GPP specifications have requirements related to the BS transmitted carrier. This is illustrated to the left in Figure 1 for an example carrier, where the emission limits of the SEM is shown in relation to the transmitted carrier. The SEM is therefore a requirement on the BS equipment, and is as such included in the 3GPP BS specs.
This is contrary to a BEM, which is not related to the transmitted signal, but to the license block. This is shown with an example to the right in Figure 1, illustrating for example the FCC limits for a license block. Those limits are set relative to the authorized frequency range and are as such not requirements on the BS equipment, but rather requirements on the licensee. The BS equipment must be operated by the licensee in such a way (by e.g. tuning the carrier frequency) that the BEM limits are not exceeded.
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Figure 1 An example illustration of a Spectrum Emission Mask (SEM) and a Block Edge Mask (BEM).
This discrepancy between requirements on BS equipment for use in an operating band that is put on the market by a manufacturer, and the license conditions under which an operator is authorized to operate the equipment, implies that SEM and BEM are requirements that cannot replace each other. 

A very similar discussion has been ongoing recently also in Europe, where license conditions that include BEM have been defined for some frequency bands. How these requirements could possibly impact the development of product standards is discussed in depth in a TR published by ETSI [6]. The conclusion of these discussions in ETSI has been that the harmonised Standards for IMT-2000 technologies developed by ETSI will not include the BEM set out in the license conditions.
The SEM as defined in 3GPP today through the Operating band unwanted emission limits is a transparent way of showing how the BS equipment can meet emission limits under the conditions declared by the manufacturer. Based on those limits, there is no problem for the operator today to declare that the license conditions in terms of the BEM can be met. 
4 Conclusion and way forward
This paper has shown the fundamental difference in applying SEM and BEM as emission limits and that they cannot replace each other. It is therefore proposed that no Block Edge mask requirement is introduced in the LTE BS specifications and that Note 2 in Clause 6.6.3 can be deleted.

5 References

[1]
“Title 47 of the Code of Federal Regulations (CFR)”, Federal Communications Commission.
[2]
R4-080542, "TS 36.104: TP for inclusion of Band 12, 13 and 14 requirements" (Ericsson).
[3]
R4-081143, "Text proposal for TS 36.104 (Note 2 in Section 6.6.3.3)" (Alcatel-Lucent).
[4]
3GPP TS 36.104 V8.2.0 (2008-05), “Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception (Release 8)”.

[5]
3GPP TR 36.804 V1.2.0 (2008-04), “Technical Report 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception; (Release 8)”
[6]
ETSI TR 102 748 V1.1.1 (2008-05), “Technical Report; Electromagnetic compatibility and Radio spectrum Matters (ERM); Impact of the trend towards flexibility in spectrum usage on the principles for drafting Harmonized Standards and the ETSI work programme for Harmonized Standards”. 

_1274704266.doc
[image: image1.emf]SEM


Carrier


SEM


Carrier


License Block


BEM


Carrier


License Block


BEM


Carrier





