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Discussion

The attached text proposal summarises the input to the LTE related to “Scalable bandwidth” to the RAN4 meetings #36, #37 and #38 and some inputs also to meeting #39. 
Proposal

It is proposed to add the text proposal in Annex A to Section 5.2 (Scalable bandwidth) of the TR “E-UTRA radio technology aspects” [1].
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5.2
Scalable bandwidth
<Editor’s note:  The final text proposal should also be corporated into “10 RF Related aspects of evolved UTRA” in TR25.912, as a subsection of “10.1 Scalable bandwidth". >
E-UTRA shall according to [3] allow scalable bandwidth operation of 2.5 MHz, 5 MHz, 10 MHz, 15 MHz and 20 MHz bandwidth, plus a smaller bandwidth of 1.25 MHz and possibly also 15 MHz. There are several implications of the flexible bandwidth, including performance and implementation aspects. When unwanted emissions requirements for a scalable bandwidth system are specified, there are also regulatory aspects related to both the way the unwanted emission requirements are specified and to identifying the relevant emission limits.
For the out-of-band emissions (close to the carrier) the present UTRA limits are specified both as ACLR (Adjacent Channel Leakage Ratio) and a Spectrum Mask. Several proposals in ‎[11], ‎[12], ‎[17] and ‎[18] discuss how to specify ACLR and spectrum mask in a way similar to UTRA. It is also shown how emissions may vary with the scalable bandwidth, which can be reflected in the out-of-band limits. Proposals in ‎[13], ‎[14] and ‎[15] introduce a new concept where adjacent channel leakage is specified in a measurement bandwidth related to the resource block size. It is pointed out in ‎[21]  that Out-of-band emissions for E-UTRA does not necessarily have to be specified as a spectrum mask, or that it has to be identical to the UTRA mask. What is important is that some kind of assurance is provided for co-existence, through ACLR, spectrum mask or other limits on Out-of-band emissions.
Out-of-band limits are set by 3GPP, but are referenced, included and applied by external regulatory bodies in recommendations, reports and co-existence studies ‎[21]. In defining the limits for LTE, those references should be considered to assure that E-UTRA provides sufficient compatibility with other services.
The present UTRA spurious emission limits are based on ITU-R SM.329 ‎[7], which should also be the basis for LTE as discussed in ‎[11], ‎[16] and ‎[22]. There are also additional UE and BS spurious emission limits defined as regional requirements for co-existence with a number of systems, including UTRA and GSM in the same and different bands, PHS, TDD and other services in adjacent bands. These requirements should also remain as pointed out in ‎[11] and ‎[22]. It is important for 3GPP to respect regional requirements and to take into account how the limits are applied and referenced in international and regional bodies. 

It was shown in ‎[19] that some aspects of the ITU-R SM.329 limits ‎[7] may lead to unnecessarily tight requirements for the BS. The regulatory aspects of this issue are at the moment being addressed further within CEPT/ECC.
Spurious emission limits are mainly driven by international recommendations, but some implementation considerations are also important. One such issue is how to define the limit between out-of-band and spurious emissions. ITU-R SM.329 ‎[7] recommends this limit to be proportional to the (necessary) emission bandwidth. Also here, considerations must be taken of both implementation and co-existence with adjacent systems as discussed in ‎[12], ‎[16] and ‎[18].
In some frequency bands shown in Table-5.1-1 or Table 5.1-2, depending on the spectrum allocation conditions, enough frequency spectrum for the wider operation bandwidths may not be available. In that case, resource aggregation has been considered as one option. The implementation and complexity aspects of this issue are studied and summarized further in section 5.3 in this TR.
As a summary of these studies it can be concluded that the scalable bandwidth needs to be properly reflected when defining LTE unwanted emission requirements, with consideration for co-existence with other systems, but also for implementation and regulatory aspects.
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