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1
Scope

During the E-UTRA standards development, the physical layer parameters will be decided using system scenarios, together with implementation issues, reflecting the environments that E-UTRA will be designed to operate in.
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-- NEXT MODIFIED SECTION --
10.2.2
Test principles for a multi-carrier BS of equal or different E-UTRA channel bandwidths
The following principles are proposed for receiver requirements in case of multi-carrier BS. Only 5 MHz and higher channel bandwidths are considered (less than 5 MHz is FFS):

· In a receiver that can receive multiple contiguous carrier over a declared multi-carrier bandwidth, two wanted carriers are tested simultaneously, at both edges of the multi-carrier bandwidth.

· There are no requirements for interfering signals between the wanted carriers.

· Only the highest and the lowest supported multi-carrier bandwidth are tested.

· The same set of interfering signals is used as in the equivalent single-carrier test. E.g. in a blocking test there is only one blocker at a time, even though two simultaneous wanted signals are used.

· The test is repeated for the lower and upper wanted signals, with the interfering signals below the lower and above the higher wanted signal respectively. The properties of the interferer(s) are chosen according to the requirements of the closest wanted signal. 

· For the receiver tests the desensitization for the wanted signals should be the same as for the single carrier case.
11
Rationale for unwanted emission specifications

Unwanted emissions are divided into “Out-of-band emission” and “Spurious emissions” in 3GPP RF specifications. This notation is in line with ITU-R recommendations such as SM.329 ‎‎[22] and the Radio Regulations ‎[23]. ITU defines:

Out-of-band emission = Emission on a frequency or frequencies immediately outside the necessary bandwidth which results from the modulation process, but excluding spurious emissions.

Spurious emission = Emission on a frequency, or frequencies, which are outside the necessary bandwidth and the level of which may be reduced without affecting the corresponding transmission of information. Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and frequency conversion products but exclude out-of-band emissions.

Unwanted emissions = Consist of spurious emissions and out-of-band emissions.
Some requirements in [19] may only apply in certain regions either as optional requirements or set by local and regional regulation as mandatory requirements. It is normally not stated in the 3GPP specifications under what exact circumstances the requirements apply, since this is defined by local or regional regulation.
All requirements that may be applied differently in different regions are listed in [19] Clause 4.3.
11.1 Out of band Emissions
11.1.1 Operating band unwanted emission requirements for E-UTRA BS (spectrum emission mask)
E-UTRA should have a operating band unwanted emissions (spectrum emissions mask, SEM) requirements defined, based on the following prerequisites.

· SEM should be defined with a reference bandwidth of 100 kHz.. 

· The SEM limit should also be set to allow some variations due to varying power allocation between resource blocks.

· FCC requirements [25] which apply mainly in Region 2 should be defined separately as an absolute limit and may need a smaller reference bandwidth in some cases.

· In UTRA, the spectrum emissions mask is not only defined in the OOB domain, but also across the spurious domain inside the operating band. This can also be the case for the E-UTRA mask, as long as the limits in the spurious domain are consistent with recommended spurious limits in SM.329 [22]. The “unified” in-band OOB + spurious emissions for E-UTRA can be named “unwanted emissions” which is the agreed terminology [25] that encompasses both OOB and spurious emissions.

· The SEM limit should apply for both single and multi-carrier BS.

· FCC requirements as defined in [25] apply for bands 2, 4, 5, 10, 12, 13, 14, 17, 35 and 36 as additional limits.

The Operating band unwanted emission limits are defined as a “mask” that stretches from 10 MHz below the lowest frequency of the BS transmitter operating band up to 10 MHz above the highest frequency of the BS transmitter operating band, as shown in Figure 11.1. Parts of the mask will be in the out-of-band domain (within +/-2.5 times the necessary bandwidth of the carrier) and parts will be in the spurious domain..

The unwanted emission limit in the part of the operating band that falls in the spurious domain must be consistent with SM.329 [22]. Based on the Category B spurious emission limits in [22] a level of -25 dBm in 100 kHz (-15 dBm in 1 MHz) is selected as the lower bound for the unwanted emission limits. This is consistent with the level used for UTRA as spurious emission limit inside the operating band. Further details on the spurious emission limits and their interpretation for UTRA (and E-UTRA) are given in TR 25.942 [3], clause 14.2.
For E-UTRA Bands  2, 4, 5, 10, 12, 13, 14, 17, 35, 36, an additional Unwanted emission limit is derived from FCC Title 47 [25] Parts 22, 24 and 27. The requirement stated in [25] is interpreted as -13 dBm in a measurement bandwidth defined as 1% of the "-26 dB modulation bandwidth". For the E-UTRA channel bandwidths, the following additional requirements are defined:

· 1.4 MHz channel bandwidth: -14 dBm in 10 kHz, which assumes that the "-26 dB modulation bandwidth" is < 1.26 MHz.

· 3 MHz channel bandwidth: -13 dBm in 30 kHz, which assumes that the "-26 dB modulation bandwidth" is < 3.0 MHz.

· 5 MHz channel bandwidth: -15 dBm in 30 kHz, which assumes that the "-26 dB modulation bandwidth" is < 4.75 MHz.

· 10 MHz channel bandwidth: -13 dBm in 100 kHz, which assumes that the "-26 dB modulation bandwidth" is < 10 MHz.

· 15 MHz channel bandwidth: -15 dBm in 100 kHz, which assumes that the "-26 dB modulation bandwidth" is < 15.8 MHz.

· 20 MHz channel bandwidth: -16 dBm in 100 kHz, which assumes that the "-26 dB modulation bandwidth" is < 20 MHz.

The additional limit outside the first MHz adjacent to the channel bandwidth, for all channel bandwidths, is -13dBm/100kHz for E-UTRA Bands 5, 12, 13, 14, 17,  and -13dBm/1MHz for E-UTRA Bands 2, 4, 10, 35 and 36.
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Figure 11.1 Defined frequency range for Operating band unwanted emissions with an example RF carrier and related mask shape.

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.

Emissions shall not exceed the maximum level specified in [19] for [any] BS maximum output power, where:

-
(f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the operating band edge.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

Minimum BS requirements for Category A and Category B are specified in [19]. 
11.1.2 ACLR requirements for E-UTRA BS 
If there is to be both an ACLR-type requirement with carrier-wide reference bandwidth and a mask (SEM) with much narrower reference bandwidth, the ACLR limit should be somewhat stricter than the integrated SEM. In this way, the ACLR can capture the “average” behaviour over a carrier, while the SEM can take into account the variations in the spectrum emissions resulting from variations in power allocations.

Since it is important to assess sharing properties both with adjacent UTRA systems and with E-UTRA carriers the ACLR is defined with different bandwidths:

· ACLR/UTRA in a 1st and 2nd adjacent channel with 5 MHz and/or 1.6 MHz reference bandwidth depending on paired or unpaired spectrum.

· ACLR/E-UTRA (reference bandwidth equal to E-UTRA channel bandwidth) in a 1st and 2nd adjacent channel.

· For carriers with channel bandwidth larger than 5 MHz positioned close to or adjacent to the band edge, the 1st or 2nd adjacent channel that define the ACLR/E-UTRA may fall partly or fully outside the point 10 MHz from the band edge. If it is fully outside, it should not be defined. If it is partly outside it can still be defined, but may not be limiting compared to the unwanted emission limits defined by SEM and spurious emissions.

· ACLR should apply for both single and multi-carrier BS.

ACLR measured in other reference bandwidths (smaller or larger) than the E-UTRA carrier or 5 MHz are indirectly defined by the mask.
ACLR is defined for two cases as shown in Figure 11.2, i.e. for 1st and 2nd adjacent E-UTRA carriers of the same bandwidth and for 1st and 2nd adjacent UTRA carriers. Separate limits are defined for each channel bandwidth. The requirements can be stated with two tables, one for adjacent E-UTRA and one for adjacent UTRA.
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Figure 11.2 The two defined ACLR measures, one for 1st and 2nd adjacent E-UTRA carriers and one for 1st and 2nd adjacent UTRA carrier.

Minimum BS requirements for Category A and Category B are specified in [19]. BS ACLR requirements are captured for E-UTRA operating in paired spectrum and in unpaired spectrum. For Category A, either the limits in [19] or the absolute limit of -13dBm/MHz (Note 2) apply, whatever is less stringent. For Category B, the numbers are based on the co-existence simulations outlined in this TR 36.942. Either the limits in [19] or the absolute limit of -15dBm/MHz apply, whatever is less stringent.
NOTE: 
Whether the absolute limit is applicable to other base station classes is ffs.

NOTE2
Since the limits -13 dBm and -15 dBm are regulatory requirements taken from Category A and B spurious emissions respectively, the test requirement shall also be -13dBm and -15 dBm respectively, i.e. the test tolerance shall be zero when deriving the test limit. 

The ACLR2 for the UTRA is set to be the same as ACLR1. It was revealed in [26] and [27] that the second adjacent channel interference contributes only little to overall ACIR because ACLR/ACS in the second adjacent channel is significantly higher than the UTRA UE ACS1.

It was pointed out in [28] that an E-UTRA BSs must not cause larger interference (in terms of absolute power) to the co-existing UTRA system than the one allowed in the current 3GPP requirements, irrespective of its channel bandwidth.

For the deployment in Japan, additional spurious emission requirement to protect co-existing (domestic) wireless systems may be required for certain bands (i.e. E-UTRA Band 1, 6, 9, and 11) in order to limit the ACI in 10, 15, and 20 MHz Channel BW options.

The measurement filter for the transmitted E-UTRA carrier and the adjacent E-UTRA carrier is a rectangular filter with a bandwidth equal to the transmission bandwidth configuration NRB ∙ 180 kHz. For ACLR/UTRA, the power of the adjacent carrier is measured using an RRC filter with roll-off factor =0.22.

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centered on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.

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.

11.2 Spurious emissions
11.2.1 BS Spurious emissions 
Spurious emissions are defined in ITU-R Radio Regulations ‎[23] and SM.329 ‎[22].

The UTRA core requirements for spurious emissions are specified for the BS in TS 25.104 ‎[20].
References for the spurious emissions requirements are summarised in Table 11.1 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 11.1 Summary of regulatory references for BS spurious emissions limits.

	Spurious emissions requirement
	RAN4
TS 25.104 ‎[20]
	Definition 
	Some relevant regulatory references

	General
	6.6.3.1
	ITU-R
SM.329 ‎[22]
	ITU-R M.1580 (Annex 1.4) ‎[29]: Band I limits included. 

ITU-R SM.329‎[22]: 
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 ‎[30]: Limits included by reference. 

ETSI EN 301 908-3 ‎[31]: 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) ‎[29]: Band I limits included. 

ITU-R. M.2039 ‎[30]: Limits included by reference. 

ETSI EN 301 908-3 ‎[31]: Limits to protect GSM900 and GSM1800 in the same area included. 


11.2.2 General spurious emissions requirements for E-UTRA BS
The definition of “Operating band unwanted emissions” for E-UTRA 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 11.3. 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 11.1.1.

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 [22].
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Figure 11.3 Defined frequency ranges for spurious emissions and operating band unwanted emissions

Spurious emission limits as defined in ITU-R SM.329‎[22] 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 11.2 and 11.3 are in line with ITU-R SM.329‎[22]. 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 [3], clause 14.2.

11.2.3 Specification of BS Spurious emissions outside the operating band
The spurious emission limits (except the protection of PHS and Public Safety operations) 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 11.2: 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 [22] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [22] , s4.1. Upper frequency as in ITU-R SM.329 [22] , s2.5 table 1


Table 11.3: 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 [22] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [22] , s4.1. Upper frequency as in ITU-R SM.329 [22] , s2.5 table 1


Minimum BS spurious emsissions requirements are specified in [19] including Category A, Category B, protection of the BS receiver of own or different BS, co-existence with other systems in the same geographical area, limits for BS in geographic coverage area of PHS, limits for protection of public safety operations and co-location with other base stations.  
BS Spurious emissions limits for BS co-located with another BS in [19] do not apply for the 10 MHz frequency range immediately outside the BS transmit frequency range of an operating band. This is also the case when the transmit frequency range is adjacent to the Band for the co-location requirement. The current state-of-the-art technology does not allow a single generic solution for co-location with other system on adjacent frequencies for 30dB BS-BS minimum coupling loss. However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [3].
11.2.4 Additional spurious emissions requirements

These requirements may be applied for the protection of system operating in frequency ranges other than the E-UTRA BS operating band. The limits may apply as an optional protection of such systems that are deployed in the same geographical area as the E-UTRA BS, or they may be set by local or regional regulation as a mandatory requirement for an E-UTRA operating band. It is in some cases not stated in [19] whether a requirement is mandatory or under what exact circumstances that a limit applies, since this is set by local or regional regulation. An overview of regional requirements is given in [19] Clause 4.3. 
-- END OF CHANGES --
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