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 NUMLGLAUTO  Introduction

At last meeting, an agreement was found on the unwanted emission specifications (spectrum mask + spurious emissions). Since the discussions on those requirements took place during several meetings, it was decided to capture the rationales and include the text in the TS25.942 “RF system scenarios”.

The text below covers:

· ACLR 1 and 2 values

· Spectrum Mask

· Spurious Emission

 NUMLGLAUTO  Proposed Text

 NUMLGLAUTO  Rationales for unwanted emission specifications

ITU specification splits the unwanted emissions specification in two categories:

· out-of band emissions

· spurious emissions

The same approach was used in the 25.104 specification.

 NUMLGLAUTO  Out of band Emissions

 NUMLGLAUTO  Adjacent Channel Leakage Ratio

The system performances are linked to the ACIR values. ACIR in downlink depends on ACS of the UE and ACLR of the Base Station. Constraints on the UE PA design leads to UE ACLR value of 33dB. It was then proposed to use the same value for UE ACS (a note was added in the UE specification to mention that requirement on the UE shall be reconsidered when the state of the art technology progresses). 

The minimum requirement for the Base Station was derived from UE ACS in such a way that the BTS contribution on ACIR is low: a 45dB requirement was adopted.
Due to the small impact of ACLR2 value on system performances, a 5dB margin was applied on ACLR1: BS ACLR2 = 50dB.

 NUMLGLAUTO  Spectrum mask

 NUMLGLAUTO  Spectrum mask for 43dBm base station output power per carrier

The starting point for defining spectrum mask for UMTS was the FCC Part 24 recommendation, which is summarised in next table.

Frequency Offset from edge
Level
Measurement bandwidth

( 1MHz
-13dBm
> "-26dB modulation bandwidth"/100

> 1MHz
-13dBm
1MHz

The UMTS spectrum mask is derived from the one defined by the FCC specification. The rationales for differences are detailed below: 

· Frequency offset: in FCC, frequency offset reference is the allocated band edge. Since spectrum definition has to be independent of operator allocation, the reference has been changed to the centre frequency of the measured carrier. Assuming that the nominal carrier spacing is 5MHz for UMTS, spectrum mask definition starts at 2.5MHz offset.

· Measurement bandwidth: the "-26dB modulation bandwidth" is approximately equal to 4.4MHz. This leads to 44kHz-measurement bandwidth. Since this value is not available in most measurement devices such as spectrum analysers, a standard value of 30kHz was adopted. The level has been modified to reflect that change.

· Mask shape:

· A flat region ( was defined for the first 200kHz to take into account imperfections in baseband modulation. The rationales for 200kHz are:

· This gives sufficient margin to cope with the unwanted spectral response due to baseband modulation.

· In case of narrow-band services (using 200kHz channel raster) in the adjacent channel, it allows to provide additional protection for the second narrow-band channel.

· The shape of the mask defined FCC Part 24 is a step. To reflect more accurately PA behaviour and to provide some further guarantee on levels in the adjacent bandwidth, the slope ( was introduced in replacement of the step.

· The level of the slope ( at 3.5 MHz has been set in order to maintain a monotonic requirement around the 3.5MHz offset where the measurement bandwidth changes from 30kHz to 1MHz.

· Spectrum mask at offset above 3.5MHz ( and ( is equivalent to FCC part 24 requirement. 
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 NUMLGLAUTO  Spectrum masks for other base station output powers

The spectrum masks for other base station output powers were derived from the mask defined for 43dBm output power.

2.1.2.2.1.Output power > 43dBm

The FCC Part 24 requirement has to be met for any power. Hence, the spectrum mask defined for 43dBm is applicable for power above 43dBm

2.1.2.2.1. 39dBm ( Output power ( 43dBm

The spectrum mask for output power lower than 43dBm was derived considering:

· ACLR1 requirement is 45dBc

· ACLR2 requirement is 50dBc

· Overall spectrum specification (spectrum mask and spurious emission) must be monotonic.

The ACLR values can be estimated from the spectrum mask defined for 43dBm base station:

· ACLR1 ( 49dBc

· ACLR2 = 50dBc

Since ACLR1 has a 4dB margin, the sections (, ( and ( are unchanged when the power decreases up to 39dBm (=43dBm - 4dB): at 39dBm, ACLR1 is 45dBc.

To comply with ACLR2 requirement, the section ( decreases dB per dB with the output power.


[image: image2.wmf]2.5

2.7

3.5

-15

0

Frequency offset 

D

f 

from the carrier [MHz]

Power density in 30kHz [dBm]

D

f

max

-20

-25

-30

-35

-40

Power density in 1 MHz [dBm]

-5

-10

-15

-20

-25

7.5

­

¬

®

¯

P = 39 

dBm

P = 39 

dBm


2.1.2.2.1. 31dBm ( Output power < 39dBm

The spectrum mask defined above for 39dBm output power complies with the ACLR1 and ACLR2 requirements. Hence, the overall mask defined for 39dBm (sections (, (, ( and () decreases dB per dB with the power.
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2.1.2.2.1. Output Power < 31dBm

To take into account the existence of a noise floor in a transmitter, the mask definition has to reach a limit for low output power. Since the levels specified in spectrum mask for 31dBm are low (compared to the spurious class A level), then this mask is applicable for any power below 31dBm.

2.1.2.2.1. Frequency range

In ITU specification, the frequency limit between out of band emissions and spurious emissions is defined as 250% of the necessary bandwidth. Applying this to UMTS with a 5MHz necessary bandwidth lead to 12.5MHz offset from the carrier frequency.

For low output power base station, the level at offset below 12.5MHz (defined by the spectrum mask) are lower than the level of spurious emissions Category A as defined in ITU-R SM.329-7.

To ensure that the transition between spectrum mask specification and spurious emissions specification keeps the requirements monotonous, it was decided to extend this 12.5MHz offset up to the edge of the UMTS band.

As a result, the level of unwanted emissions at offset greater than 12.5MHz from the carrier is always lower than or equal to the level of Category A spurious emissions (-13dBm/1MHz).

 NUMLGLAUTO  Spurious Emissions

 NUMLGLAUTO  Mandatory requirements

Two categories of spurious emissions are defined:

· Category A (Section 6.6.3.1.1) is directly transposed from ITU-R SM.329-7.

· Category B (Section 6.6.3.1.2): the levels are derived from ITU-R SM.329-7 but the transition bandwidth definitions were modified to allow more protection outside the UMTS band as explained below.

ITU-R SM.329-7 Category B would allow a transition bandwidth from 12.5MHz (250% necessary bandwidth NB) to 60MHz (12xNB) where the Category A level is still applicable. This transition bandwidth was reduced in UMTS spurious emissions specification to ensure that the Category B value is reached at offset greater than 10MHz from the edges of the bandwidth allocated for UMTS services. This will ease co-existence between adjacent services.

 NUMLGLAUTO   Regional requirements

 NUMLGLAUTO  Co-existence with adjacent services

To further improve protection between services, a slope in the 10MHz region on both sides of the UMTS bandwidth may be applicable (Section 6.6.3.6).

 NUMLGLAUTO  Co-existence with other systems

Specific spurious requirements are defined for co-existence with GSM 900 (Section 6.6.3.3), DCS1800 (Section 6.6.3.4) and PHS (Section 6.6.3.5). The values were derived from the requirements of the system under consideration.

 NUMLGLAUTO  Conclusion

This document proposed a text for TS25.942 on rationales of the unwanted emission specifications for the Base Station.
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