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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 [1].

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
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.
Contiguous spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.  

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.


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
Lower sub-block edge: The frequency at the lower edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements. 

Maximum Base Station RF bandwidth: The maximum RF bandwidth supported by a BS within an operating band.

NOTE:
The Maximum Base Station RF bandwidth for BS configured for contiguous and non-contiguous operation is declared separately. 

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]). 

Non-contiguous spectrum: Spectrum consisting of two or more sub-blocks separated by sub-block gap(s).  

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.

Sub-block: One contiguous allocated block of spectrum for use by the same Base Station. There may be multiple instances of sub-blocks within the RF bandwidth.

Sub-block bandwidth: The bandwidth of one sub-block.

Sub-block gap: A frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.

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

Upper sub-block edge: The frequency at the upper edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.

*********************End of change*****************
*********************Next changed section*****************
5.5
Principles for implementing requirements for non-contiguous spectrum

Based on the generic approach discussed in subclause 5.4, the requirements for MSR in non-contiguous spectrum are expressed in a generic format. The main implication is that requirements are in general applicable for operation in both contiguous and non-contiguous spectrum and that the requirements in the sub-block gaps should be equivalent the ones at the RF bandwidth edges.

In the core specification, this is implemented in the following way:

-
A new subclause “4.7 Requirements for contiguous and non-contiguous spectrum” is introduced, explaining that requirements in general apply for both contiguous and non-contiguous spectrum, unless otherwise stated. 

-
For requirements that apply for both contiguous and non-contiguous spectrum, there is no special statement needed for the requirements in clause 6 and 7, since there is a global statement in subclause 4.7 about the general applicability.

-
For requirements that apply both at the RF bandwidth edges and in the sub block gaps, there should be separate statements for how the requirement applies in each case.

-
In cases where the requirement limits at the RF bandwidth edge and in the sub-block gap are equivalent (in line with the generic approach), the limits as expressed in tables or similar are not to be unnecessarily repeated.

-
In cases where a requirement can only be partially applied inside the sub-block gaps (depending on e.g. the gap size), such limitations are explained within the requirement.

-
All requirements for MSR operation in non-contiguous spectrum are implemented in such a way that requirements for MSR BS operating in contiguous spectrum remain unchanged. 

MSR-NC is a work item acronym that refers to MSR BS for non-contiguous spectrum deployments. Since “non-contiguous spectrum” is an attribute of the spectrum and not of the MSR Base Stations, the acronym “MSR-NC” is not used in the MSR specifications. Reference is instead made to “MSR BS operating in non-contiguous spectrum”, where appropriate. 

*********************End of change*****************
*********************Next changed section*****************
6.6
Unwanted emissions


6.6.1
Transmitter spurious emissions

The transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. It is a generic requirement that applies regardless of operation mode, as stated in TS 37.104, subclause 6.6.1. The same limits should apply for MSR BS operating in non-contiguous spectrum deployments as in contiguous spectrum and no changes for BS operation in non-contiguous spectrum operation are needed.

Spurious emission limits as defined in international regulations apply in the spurious domain. MSR spurious emission limits and operating band unwanted emission limits are both to a large part in the frequency range of the spurious domain. The frequency boundary of the spurious domain depends on the necessary bandwidth as defined in international regulations. This is further discussed in TR 37.900 [12] and in subclause 6.6.5.
6.6.2
Operating band unwanted emissions

Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band to the lower RF bandwidth edge and from the upper RF bandwidth edge up to 10 MHz above the highest frequency of the downlink operating band. There are general minimum requirements for BC1+BC3 and for BC2, GSM single-RAT requirements and additional requirements based on regional regulation.
The generic approach described in subclause 5.4 is based on the equivalence between contiguous and non-contiguous MSR and that
MSR in non-contiguous spectrum is in general treated as contiguous MSR. This means that the current Operating band unwanted emissions requirements for the RF BW edges are maintained and that there will be equivalent requirements introduced in the gaps.

The operating band unwanted emission limits for MSR are based on the definitions of out-of-band domain and spurious domain emissions in international regulation, see also discussion in subclause 6.6.5 and TR 37.900 [12]. The conclusion from the discussion in 6.6.5 is that the present definitions can be applied also to non-contiguous spectrum allocations in essentially all realistic scenarios. 

In order to maintain equivalence also with scenarios where the individual sub-blocks in a non-contiguous spectrum allocation are generated using separate BS transmitters, a cumulative approach is used. This means that emissions limits in the gap are calculated as the sum of the limits relative to the to the adjacent sub blocks on each side of the gap.
Application of operating band unwanted emission limits are introduced in the core specification TS 37.104 [6], subclause 6.6.2 through the following additions to the BC1+BC3 and the BC2 general requirements:

-
It is stated that the general requirement outside the RF bandwidth edges always applies. The existing application of the (f and f_offset parameters is used for this case.
-
A new requirement inside the sub block gap(s) is introduced based on a cumulative approach. A new application of the (f and f_offset parameters relative to the sub block edges is introduced in this case. In this way, the existing requirement tables can be re-used unchanged.
The GSM single-RAT requirements in subclause 6.6.2.3 and the additional (regulatory) requirements in subclause 6.6.2.4 in TS 37.104 remain unchanged and thus apply for MSR BS in both contiguous and non-contiguous spectrum.

In the discussion of necessary bandwidth in subclause 6.6.5, it is concluded that individual sub-blocks can be smaller than 5 MHz, assuming that the sum of the sub-block bandwidths is at least 5 MHz. It is also noted that for sub-block bandwidth less than 5 MHz, the scenario is similar to the case with GSM /EDGE carriers or E-UTRA 1.4 or 3 MHz carrier at the RF bandwidth edge for MSR BS in contiguous spectrum operation. The existing UEM can therefore be re-used also for sub-block bandwidth less than 5 MHz in non-contiguous spectrum operation.
The cumulative emission level is related to gap sizes. As shown in Figure 6.6.2-1, for example, there is about 2.8 dB difference for the cumulative level of position A between gap size = 400KHz and gap size =5 MHz. In order to reduce the complication of application in conformance test, detailed tables shall be defined in test specification.


[image: image1]
Figure 6.6.2-1 Comparison between gap size =5 M and gap size =400 KHz
*********************End of change*****************
*********************Next changed section*****************
7.4
In-band selectivity and blocking

For MSR in non-contiguous spectrum, the in-band selectivity and blocking requirements should be similar regardless if the interferer is allocated outside the RF bandwidth or within the gap and the same requirements as for MSR in contiguous spectrum should apply, in line with the generic approach described in subclause 5.4.

Depending on the gap size in MSR-NC cases, some in-band requirements can not be made applicable inside a sub-block gap, due to either too large interferer offset or too large interferer bandwidth to fit the gap. The existing MSR general blocking requirements will require a gap size of at least 15 MHz in order to be applicable. The general narrowband blocking requirement is based on significantly smaller offsets and also has narrowband interferer types, which makes it suitable as gap requirements for most cases.

Based on these observations the following will apply for MSR in non-contiguous spectrum:

-
The general blocking requirement will apply in the sub-block gap(s) if the interferer type and offset fits the gap, for sub-block gaps at least 15 MHz wide (see Figure 7.4-1).
-
The general narrowband blocking requirement will apply in the sub-block gap(s) , for sub-block gaps at least 3 MHz wide (Figure 7.4-2). 

The existing MSR requirements shall apply at the RF bandwidth edges for all MSR BS.

[image: image2.emf] 
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Figure 7.4-1: Applicability of the general blocking requirement inside a gap.
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Figure 7.4-2: Applicability of the narrowband blocking requirement inside a gap.
*********************End of change*****************
*********************Next changed section*****************
7.7
Receiver intermodulation

For MSR in non-contiguous spectrum, the receiver intermodulation requirements should be similar regardless if the interferer is allocated outside the RF bandwidth or within the gap and the same requirements as for MSR in contiguous spectrum should apply, in line with the generic approach described in subclause 5.4.

Depending on the gap size in MSR-NC cases, some in-band requirements can not be made applicable inside a sub-block gap, due to either too large interferer offsets or too large interferer bandwidth to fit the gap. The existing MSR general receiver intermodulation requirement, which will require a gap size of more than 20 MHz in order to be applicable, is not suitable as sub-block gap requirement and should be excluded. The general narrowband intermodulation requirement is based on significantly smaller offsets and also has narrowband interferer types, which makes it suitable as sub-block gap requirements for most cases.

Based on these observations the following will apply for MSR in non-contiguous spectrum:

-
The general blocking requirement will not apply in the sub-block gap(s).

-
The general narrowband receiver intermodulation requirement will apply in the sub-block gap(s), for sub-block gaps at least as wide as the channel bandwidth of the E-UTRA interfering signal. 

The existing MSR requirements shall apply at the RF bandwidth edges for all MSR BS.
*********************End of change*****************
*********************Next changed section*****************
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