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6.6.3
Spurious emissions

Spurious emissions are defined in ITU-R Radio Regulations ‎[5] and SM.329 ‎[4].

The core requirements for spurious emissions are specified for the BS in TS 25.104 ‎[1]. The corresponding test requirements are in TS 34.121 and TS 25.141.

References for the spurious emissions requirements are summarised in Table 6.6-2 for the BS. The tables give references to RAN4 core specs, to where the term is defined and to some relevant regulatory references. These regulatory references have either defined the limit value in 3GPP or they have used it as a basis for studies or recommendations.

Table 6.6-2 Summary of regulatory references for BS spurious emissions limits.
	Spurious emissions requirement
	RAN4
TS 25.104 ‎[1]
	Definition 
	Some relevant regulatory references

	General
	6.6.3.1
	ITU-R
SM.329 ‎[4]
	ITU-R M.1580 (Annex 1.4) ‎[2]: Band I limits included. 

ITU-R SM.329‎[4]: 
1.4 Necessary bandwidth

4.1 Reference bandwidths

4.2 Category A limits

4.3 Category B limits

Annex 7. Reference BW (Cat. B) 

ITU-R M.2039 ‎[10]: Limits included by reference. 

ETSI EN 301 908-3 ‎[11]: Category B limits included.

	Co-existence with other bands
	6.6.3.2 to 6.6.3.7
	Developed and defined in 3GPP.
	ITU-R M.1580 (Annex 1.4) ‎[2]: Band I limits included. 

ITU-R. M.2039 ‎[10]: Limits included by reference. 
ETSI EN 301 908-3 ‎[11]: Limits to protect GSM900 and GSM1800 in the same area included. 



6.6.3.1
Mandatory Requirements

6.6.3.1.1
Background for general spurious emissions requirements for UTRA

The general spurious emissions requirements and the corresponding reference bandwidths are taken from ITU-R recommendation SM.329 ‎[4] for both the UE and the BS. The general requirements are considered regional for the BS, since some regions may apply Category A and other Category B. Both are included in the BS specifications.

The spurious emissions requirements in [1] are only applicable for frequencies, which are greater than 12.5 MHz away from the carrier centre frequency. 12.5 MHz is selected as 250% of the necessary bandwidth, as recommended in ITU-R SM.329 ‎[4]. The corresponding limits in [15] are based on the necessary bandwidths for UTRA TDD that also include 1.6 and 10 MHz.
Annex 7 of ITU-R SM.329 ‎[4] allows for a reduced measurement bandwidth to be applied close to the carrier. The reduced measurement bandwidth is in 3GPP interpreted as an increase of the spurious emission limit for the base station in the BS Category B requirements. The interpretation has however been stricter than the ITU-R recommendations when applied in RAN4, since the increased spurious emission limit is only applied in the downlink part of the UMTS operating band plus an additional 10 MHz on each side of the band. This is further described in.

The spurious emissions requirements are included in ITU-R recommendations and M.1580 ‎[2] on IMT-2000 unwanted emissions. They are also included in ETSI harmonised standards ‎[11] and referenced from ITU-R report M.2039 ‎[10] that defines parameters to be used in co-existence studies for all IMT-2000 systems.
6.6.3.1.2 General spurious emissions requirements for LTE

As discussed in clause 6.6.2.2, the definition of “Operating band unwanted emissions” for LTE covers not only the OOB domain, but also the spurious domain inside the operating band, including the 10 MHz of spectrum immediately above and below the operating band. For that reason, there is no need to define spurious emission limits inside the operating band as shown in Figure 6.6.3-1. The implication is that the rule that spurious emissions start at a point separated from the carrier centre by 250% of the necessary bandwidth is not applied. Note however that since parts of the Operating band unwanted emission limits will fall inside the spurious domain, they are bound by the same regulatory limits that define spurious emissions. The operating band unwanted emission limits are further discussed in Clause 6.6.2.2.
Since the spurious emission limits defined here does not cover the frequency range of the spurious domain inside the operating band, they should be named “Spurious emissions outside the operating band”, in order to distinguish them from the definition of spurious emissions in the spurious domain in ITU-R SM.329 [4].
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Figure 6.6.3-1 Defined frequency ranges for spurious emissions and operating band unwanted emissions
Spurious emission limits as defined in ITU-R SM.329‎[4] are divided into several Categories, where Category A and B are applied for 3GPP as regional requirements. The Category A and Category B spurious emission limits in Tables 6.6-3 and 6.6-4 are in line with ITU-R SM.329‎[4]. They would apply outside of the region where the limits for “Operating band unwanted emissions” are defined (operating band plus 10 MHz on each side). Further details on the spurious emission limits and their interpretation for UTRA (and E-UTRA) are given in TR 25.942 [13], clause 14.2.
6.6.3.1.3
Specification of Spurious emissions outside the operating band
The spurious emission limits apply in frequency ranges that are more than 10 MHz below the lowest BS transmitter frequency of the operating band and more than 10 MHz above the highest BS transmitter frequency of the operating band. The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.
Table 6.6-3: BS Spurious emission limits outside the operating band, Category A

	Band
	Maximum level
	Measurement Bandwidth
	Note

	9kHz ‑ 150kHz
	-13 dBm
	1 kHz 
	Note 1

	150kHz ‑ 30MHz
	
	10 kHz 
	Note 1

	30MHz ‑ 1GHz
	
	100 kHz
	Note 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	NOTE 1:
Bandwidth as in ITU-R SM.329 [4] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [4] , s4.1. Upper frequency as in ITU-R SM.329 [4] , s2.5 table 1


Table 6.6-4: BS Spurious emissions limits outside the operating band, Category B

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	9 kHz ( 150 kHz
	-36 dBm
	1 kHz 
	Note 1 

	150 kHz ( 30 MHz
	-36 dBm
	10 kHz 
	Note 1

	30 MHz ( 1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz ( 12.75 GHz
	-30 dBm
	1 MHz
	Note 2

	NOTE 1:
Bandwidth as in ITU-R SM.329 [4] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [4] , s4.1. Upper frequency as in ITU-R SM.329 [4] , s2.5 table 1



6.6.3.2
Protection of the E-UTRA FDD BS receiver of own or different BS
This requirement is to protect the receivers of the BSs being desensitised by emissions from a BS transmitter. Assuming 30 dB coupling loss between the Tx and Rx antenna ports, 5 dB noise figure for a Wide Area BS and 0.8 dB desensitization (interferer 7 dB below noise floor), the maximum allowed level is -96 dBm. 

[Requirement for Local Area BS is for further study.]
Table 6.6-5: Wide Area BS Spurious emissions limits for protection of the BS receiver

	Operating Bands
	Base Station class
	Maximum Level
	Measurement Bandwidth
	Note

	All
	Wide Area
	-96 dBm
	100 kHz
	

	All
	Local Area
	[-82 dBm]
	100 kHz
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