TSG-RAN Working Group 4 (Radio) meeting #40 
R4-060876
Tallinn, Estonia, 28 August – 1 September, 2006


Source:
Ericsson

Title:
Frequency raster and channel numbering for LTE
Agenda item:
7.1
Document for:
Discussion
1 Background
The frequency numbering scheme for UTRA (UARFCN
) was first developed with a 200 kHz channel raster, with additional frequencies added for some bands to give an implicit 100 kHz raster. The numbering scheme which was first universal and independent of operating band was recently revised [1] to solve some problems discovered with inter-band and inter-RAT mobility [5,6]. The result is a scheme where UARFCN are (in general) different between bands, particularly for frequency ranges that overlap between bands. The numbering is also independent between up- and downlinks.

When developing a scheme for E-UTRA, we need to look at the specific needs and possible differences vs. UTRA.
2 Discussion

Frequency numbering has a strong relation to UE measurement capabilities, since the UE must be signalled what frequencies to measure, both for intra- and inter-band mobility as well as inter-RAT mobility with e.g. GSM. The frequency raster must also support efficient cell search in idle mode. The frequency raster and related numbers should identify the frequency positions of the control channel used for cell search of the cell, in order to support UE measurements as discussed in [2, 3, 4].
The raster and numbering is not related to the subcarrier-spacing or the resource block size. Signalling of assigned resource blocks etc. is not done with the frequency numbers, but should be defined for the physical layer relative to e.g. the carrier centre. 

A few points can be noted regarding the frequency raster and numbering:

· The range of frequencies supported by the original UTRA scheme was 0-3.27 GHz, but is in practice not limited by the present scheme. A similar frequency range should be sufficient for E-UTRA.

· The discussion in [3] points out that the spacing between carriers and thus the carrier raster is not related to the 15 kHz subcarrier spacing. The raster spacing does not have to be a multiple of 15 kHz, 375 kHz or any other physical layer related number.

· Too small raster spacing should be avoided to enable efficient cell search. It would for this reason be desirable with raster spacing larger than the 100 kHz presently used for UTRA.

· Because of the way 3G licenses are specified across the world and the flexibility in E-UTRA bandwidth, it seems reasonable that a 100 kHz raster will be needed for E-UTRA (as for UTRA). For the complexity reasons mentioned above, feasibility of a larger spacing of the raster should also be investigated.
· The original UTRA scheme had a one-to-one mapping between UARFCN and frequency. It is an attractive concept, but creates many problems for inter-system and inter-RAT mobility as shown in [5, 6]. These problems would most likely remain with E-UTRA, and a one-to-one mapping can thus not be recommended.

· The present UTRA scheme defines separate UARFCN ranges for each operating band (with a few exceptions). The implication is that the range of frequency numbers needed is related to the number of bands defined in the specification and not to the frequency range. It also gives full freedom of the frequency range supported.
· A drawback with the present UTRA scheme is that it is somewhat inconsistent. The band numbers are not taken in order and are somewhat spread out over the UARFCN range, due to the revision of the scheme [1]. There are also still two bands with overlapping ranges (Bands V and VI) for legacy reasons.

3 Conclusion

The discussion above leads to the conclusion that E-UTRA can re-use the UARFCN scheme and raster of UTRA completely. An option would be to define a new numbering scheme based on the same principles, but that avoids the inconsistencies that are in the UTRA scheme for legacy reasons. It is also proposed to investigate the feasibility of larger raster spacing than 100 kHz to facilitate a more efficient cell search.
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� For UTRA, UARFCN is a number from 0 to 16383 (14 bits).





