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Background

The interpretation of necessary bandwidth for MSR BS in non-contiguous spectrum deployments was first discussed at RAN4#57 [1,2]. This contribution introduces a clarification and conclusion on the topic in the Work Item TR 37.802.
Discussion

The following elements clarifying the application of necessary bandwidth for MSR-NC BS should be added to the technical report TR 37.802:
· The application of necessary bandwidth for MSR BS (contiguous) from TR 37.900 is summarized.
· The applicability of the relevant IT-R recommendation [4] and the recently updated recommendation ERC Rec 74-01 [5] to MSR BS in non-contiguous spectrum is explained.

· The issues brought up in [1] and [2] regarding emission limits for narrow sub-blocks and wide sub-block gaps are analyzed and solved.
Proposal

It is proposed that the attached text proposal is included in TR 37.802.
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******* Next changed section *******
6.6.5
Application of necessary bandwidth for non-contiguous spectrum

The frequency range of the spurious domain emissions is normally defined by the necessary bandwidth of the transmission as explained below. 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. Both the transmitter spurious emissions and the operating band unwanted emission limits occur in the spurious domain, making the necessary bandwidth an important parameter. 
This is discussed in detail for MSR in TR 37.900 [12], with reference to the international recommendations on spurious emissions, ITU-R SM.329-10 [13] and ERC Rec 74-01 [14]. The latter recommendation has recently been updated to accommodate for multi-carrier and multi-RAT transmitters such as MSR BS. The conclusion in TR 37.900 12] is that the necessary bandwidth is equal to the RF bandwidth of the MSR BS. This implies that operating band unwanted emission limits defined in such a way that they comply with the spurious emission limits in international recommendations ([13] and [14]) for frequencies separated more then 10 MHz from the RF bandwidth edges, will be in line with those recommendations, assuming an RF bandwidth of at least 5 MHz.
It is stated in the updated ERC Rec 74-01 [14] that the multicarrier-related provisions are for transmitters “…intended to operate only within a single contiguous allocation to a service and application.” This does not exclude non-contiguous operation within a GSM/UTRA/E-UTRA operating band, since such a band is an allocation specifically for mobile services. 
For an MSR BS operating in non-contiguous spectrum, it is not realistic to define the necessary bandwidth as being equal to the RF bandwidth. The updated ERC Rec 74-01 [14] states that “…the transmitter bandwidth is used instead of the necessary bandwidth for determining the boundary between the out-of-band and spurious domains. In the context of multicarrier base and mobile stations in the mobile service, the transmitter bandwidth is defined as the width of the frequency band covering the envelope of the transmitted carriers, which is just sufficient to ensure the transmission of information at the rate and with the quality required under specified conditions for all transmitted carriers.” A reasonable application of this definition to a non-contiguous spectrum deployment is that the envelope covers the sub-blocks, i.e. the necessary bandwidth equals the sum of the sub block bandwidths, see also figure 5.1.2-1.
One challenge with UEM is the cases with sub-block sizes below 5 MHz. With the application of necessary bandwidth described above, that will not pose any problem if the sum of the sub block bandwidths exceeds 5 MHz.

Another regulatory implication comes from gap sizes that exceed 20 MHz. In this case, part of the gap could potentially be in the spurious emission domain and would consequently not allow for a cumulative approach to emission requirements. Also here it can be seen that this will not pose any problem if each sub-block gap is at least twice as wide as the necessary bandwidth. With the above application of necessary bandwidth as being the sum of the sub-block bandwidths, this will not be very likely to occur.

Based on the discussion above, the following can be concluded for MSR and MSR-NC:
-
The necessary bandwidth for Multicarrier transmitters as defined in international regulation also applies to MSR BS transmitters, both for contiguous and non-contiguous spectrum
-
The necessary bandwidth in case of non-contiguous spectrum will be the width of the frequency band covering the envelope of the transmitted carriers, which is the same as the sum of the sub-block bandwidths for all sub-blocks within the RF bandwidth.
-
The present definition of spurious emissions relies on the boundary between the out-of-band and spurious domain to be at least 10 MHz away from the RF bandwidth edges. This implies that the necessary bandwidth and thus the sum of the sub-block bandwidths should be at least 5 MHz. This conclusion is aligned with the conclusion for contiguous MSR BS in TR 37.900 [12].
-
The resulting implications for the MSR requirement in non-contiguous spectrum deployments are that the present MSR definitions of spurious emissions can be applied also for MSR-NC, with the following observations:
-
Individual sub-blocks can be smaller than 5 MHz, assuming that the sum of the sub-block bandwidths is at least 5 MHz
-
No part of a sub-block gap will fall in the spurious domain, assuming that the width of each sub-block gap is smaller than two times the sum of all sub-block bandwidths. It is noted that wider sub-block gaps would not likely occur in any realistic scenario.






