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Background and discussion
The issue of how to determine the necessary bandwidth for an MSR base station has been left open in TR 37.900, since it was not sufficiently clear in present international recommendations. In an LS from ECC SE 21 (via ETSI TFES) [1], the issue is clarified with reference to the ongoing work within EDD WG SE for revising ERC Recommendation 74‑01 on spurious emissions [2].
The attached text proposal analyses the draft revised text in the LS [1] in the context of how unwanted emissions are defined for MSR base stations.
Proposal

It is proposed that the attached text proposal is included in TR 37.900.
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Band category: A group of operating bands for which the same MSR scenarios apply
Base Station RF bandwidth: The bandwidth in which a Base Station transmits and receives multiple carriers and/or RATs simultaneously 

Base Station RF bandwidth edge: The frequency of one of the edges of the Base Station RF bandwidth
Carrier: The modulated waveform conveying the E-UTRA, UTRA or GSM physical channels
Channel bandwidth: The bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

Carrier power: The power at the antenna connector in the channel bandwidth of the carrier averaged over at least one subframe for E-UTRA, at least one slot for UTRA and the useful part of the burst for GSM.
Downlink operating band: The part of the operating band designated for downlink. 

Lower RF bandwidth edge:  The frequency of the lower edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements
Maximum Base Station RF bandwidth: The maximum RF bandwidth supported by a BS within an operating band.
Maximum carrier power: Carrier power available at the antenna connector for a specified reference condition.
Maximum RAT power: RAT power available at the antenna connector for a specified reference condition.
Maximum throughput: The maximum achievable throughput for a reference measurement channel. 

Maximum total output power: Total output power available at the antenna connector for a specified reference condition.
Measurement bandwidth: The bandwidth in which an emission level is specified.

MSR Base station: Base Station characterized by the ability of its receiver and transmitter to process two or more carriers in common active RF components simultaneously in a declared RF bandwidth, where at least one carrier is of a different RAT than the other carrier(s). 

Multi-carrier transmission configuration: A set of one or more contiguous carriers that a BS is able to transmit simultaneously according to the manufacturer’s specification.
Necessary bandwidth: The width of the frequency band which is just sufficient to ensure the transmission of information at the rate and with the quality required under specified conditions (as defined in [6]). 

Occupied bandwidth: 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 β/2 of the total mean power of a given emission.

Operating band: A frequency range in which E-UTRA, UTRA or GSM operates (paired or unpaired), that is defined with a specific set of technical requirements.

NOTE:
The operating band(s) for a BS is declared by the manufacturer.

RAT power: The sum of all carrier powers for all carriers of the same type.
RRC filtered mean power: The mean power of a UTRA carrier as measured through a root raised cosine filter with roll-off factor  and a bandwidth equal to the chip rate of the radio access mode.

NOTE:
The RRC filtered mean power of a perfectly modulated UTRA signal is 0.246 dB lower than the mean power of the same signal.

Throughput: The number of payload bits successfully received per second for a reference measurement channel in a specified reference condition.

Total output power: The sum of all carrier powers for all carriers transmitted by the BS.
Transmission bandwidth: Bandwidth of an instantaneous E-UTRA transmission from a UE or BS, measured in Resource Block units.

Transmission bandwidth configuration: The highest E-UTRA transmission bandwidth allowed for uplink or downlink in a given channel bandwidth, measured in Resource Block units.

Uplink operating band: The part of the operating band designated for uplink. 

Upper RF bandwidth edge: The frequency of the upper edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements 

6.6.1.2
Application of necessary bandwidth

The boundary between unwanted emissions in the spurious domain and the out-of-band domain is normally defined based on the necessary bandwidth of the emission, where the spurious domain generally consists of frequencies separated from the centre frequency of the emission by 250% or more of the necessary bandwidth of the emission. 
The necessary bandwidth of a transmission is defined by the ITU-R [6] as “the width of the frequency band which is just sufficient to ensure the transmission of information at the rate and with the quality required under specified conditions.” For UTRA, the necessary bandwidth is set to be 5 MHz and for E-UTRA it is the same as the Channel Bandwidth. In both cases this is also identical to the occupied bandwidth.
In the present version of the international recommendations on spurious emissions, ITU-R SM.329-10 [6] and ERC Rec 74-01 [15], there is no definition of necessary bandwidth related to multi-carrier or multi-RAT transmission for Base Stations. There is a general statement regarding multi-carrier transmission in [6], but it does not apply to Base Stations in the mobile service, making it difficult to set the boundary between the out-of-band and spurious domains for multi-carrier and MSR Base Stations.
This lack of definition has been identified as a shortcoming within the ECC, and the Project Team ECC SE21 has worked on defining the necessary bandwidth and the boundary in case of Multicarrier and multi-RAT transmission as part of an ECC WG SE Work Item to revise ERC Rec 74-01 [15]. The revision is scheduled to be completed in September 2010 and may also later be introduced in ITU-R SM.329 [6].
In an LS from ECC SE21, forwarded to 3GPP through ETSI TFES in [28], the present draft text concerning Multicarrier BS for the “Working document towards the revision of ERC REC 74 01” is provided in an Annex. The revised text provides the following elements of relevance to MSR Base Stations:

1. A new Note 3 is added to recommends 1 of the draft revision, identifying with reference to satellite transmitters that the radio regulation gives some guidance on multicarrier transmitters and that similar guidance for Multicarrier base stations in the Mobile Service is given in Annex 2 of the recommendation

2. A new third clause is added to Annex 2 of the draft revision, giving guidance on the necessary bandwidth for Multicarrier Base Stations. The transmitter bandwidth is used as the necessary bandwidth for determining the boundary between the out-of-band and spurious domains, where the transmitter bandwidth is defined as the width of the frequency band covering the envelope of the transmitted carriers. This definition corresponds to the RF bandwidth of an MSR Base Station.
3. For determining the boundary between the out-of-band and spurious domains, reference is given to ITU‑R SM.1539 [29], with the addition that when applying the recommendation for Multicarrier base stations operating up to 6 GHz, the value of the upper threshold value BU in Annex 1 of [29] should be BU = 10 MHz.
The implication of point 2 above is that the necessary bandwidth for an MSR base station will be equal to the RF bandwidth. The necessary bandwidth will thus not depend on the bandwidth of the individual carriers transmitted or on the RAT of the carriers, only on the total RF bandwidth.
The implication of point 3 above is that the boundary between the out-of-band and spurious domain will be at least 10 MHz away from the RF bandwidth edges, assuming an RF bandwidth of at least 5 MHz.
Based on the draft revision of ERC Rec 74‑01 presented above, the conclusion is that operating band unwanted emission limits defined in such a way that they comply with the spurious emission limits in international recommendations ([6] and [15]) for frequencies separated more then 10 MHz from the RF bandwidth edges, will be in line with those recommendations.


































