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1 Introduction
In this contribution we propose a number of band combinations per ITU-R region for inter-band carrier aggregation to be analysed and possibly specified during the Rel-10 timeframe. We use the following guidelines for the proposal

1. bands that are identified by operators for early LTE deployment
2. combination of two bands that are included in the Rel-9 specifications
3. few band combinations per ITU-R region to be able to complete the work within the Rel-10 timeframe (Dec 2010)
4. a set (union of all regions) of band combinations each of which exhibit specific technical challenges

5. one component carrier (CC) per band

6. no FDD + TDD combinations

We limit the scope to a few combinations per ITU-R region in view of the anticipated work load (the WI also covers contiguous and intra-band non-contiguous carrier aggregation): every band combination considered feasible means writing a set of radio requirements. This means that not all possible combinations based on current operator spectrum holdings are included in Rel-10. However, additional band combinations can be introduced in a release independent way just as for any new operating band in general. To this end, the intent is also to choose certain type of combinations (Item 4), e.g. an above 1 GHz and a below 1 GHz band combination with or without transmitter harmonics falling within the receive part of the above 1 GHz band, for which all relevant technical problems can be analysed and resolved so that similar band combinations can be added in a later release without undue effort. 

The introduction of new band combinations in later releases would work in the same way as for the introduction of new bands: the signalling support for future possible operating bands, i.e. band numbering, channel numbering etc are specified in an early release. This allows UE and network implementation of any new band in a release independent manner, Band Y specified in Rel-n (e.g. Rel-9) of the US/BS/RRM requirement specifications can thus be implemented by a Rel-(n-m) UE (e.g. Rel-8). The radio requirement on a UE(s) supporting a frequency band that is independent of release is specified in TS 25.307 and TS 36.307 for UTRA and E-UTRA, respectively. Now, the release independence concept is also agreed for a Band Combination, it is already settled for HSPA (the Rel-9 WI DB-DC-HSDPA). The signalling support for possible future band combinations is then to be specified in an early release. 
The number of uplink CC may have to be reduced to one for some of the band combinations proposed below. In general, two DL CC must be possible for a combination to be feasible and specified. In the uplink, the sensitivity degradation due to transmit intermodulation- or harmonic products falling into one of the UE receive bands, for example, may make two CC(s) unfeasible or not useful for some combinations. 
In what follows we propose 2-3 specific inter-band combinations per region for the Rel-10 WI, selected according to the guidelines above but not presented in any order of priority. The feasibility of these band combinations (or any other) must be decided not later than after RAN4#55 (June 2010). 
2 Proposal

Low- and high carrier-frequency range refers to a below 1 GHz and an above 1 GHz operating band, respectively. The maximum bandwidth per CC and operating band is indicated within brackets. 
2.1 Region 1
1. Inter-band with low and high carrier frequency: 
Band 3 (≤15 MHz) and one of the following
· Band 8 (≤10 MHz) or Band 20 (≤15 MHz)
This combination would allow increased capacity for an operator with a relatively large allocation in Band 3 (15 MHz contiguous is common) and below 1 GHz holdings if network sharing is not the option (then intra-band aggregation). If two UL CC(s) is employed for the Band 8 option then second-order harmonics will appear within the receive part of the high band. If only one CC is considered then the high band could be used (bigger path loss but better antenna performance), and it is likely that the operator allocation is larger in Band 3. Furthermore, the BS antennas for the bands in this combination are likely to be co-sited. Band 20 is perhaps the better option of the two: the allocation may be larger following upcoming auctions and the second-order TX harmonics appear outside the RX part of the high band. 
2. Inter-band in the same frequency range, high carrier frequency, Band 3 as a complement to a new LTE band: 
Band 3 (≤15 MHz) + Band 7 (≤20 MHz) 
In this combination migrated GSM1800 legacy spectrum would be used as a complement to Band 7, large spectrum holdings in both bands are not unlikely. A Band 3 combination with Band 1 could also be possible, but then one UL TX band will be in close proximity to one of the RX bands. 
3. Inter-band in the same frequency range, low carrier frequency and one swapped: 
Band 8 (≤10 MHz) + Band 20 (≤15 MHz)

This option would provide higher capacity with better propagation conditions if migrated GSM900 spectrum can be freed up, but two UL CC(s) may not be feasible due to transmitter intermodulation. The UL TX bands are located in between the RX bands (Band 20 swapped), which means that transmit-intermodulation products will appear in the RX bands if two UL CC(s) are used for this combination. 
Combinations including Band 7 and a below 1 GHz band are not considered due to the large difference in carrier frequency, and the deployment of Band 7 sites may be different from that of the lower bands (even if some Band 3 co-siting is likely).  Moreover, the operator allocations in Band 7 might be quite large for LTE already from the start, and the additional capacity supplied by the allocation in the lower band may not merit aggregation. 

2.2 Region 2

1. Inter-band and low and high carrier frequencies: 
Band 4 (≤20 MHz) and one of the following bands

· Band 12 (≤15 MHz), Band 13, Band 14 or Band 17 (≤10 MHz)
In this combination the relatively narrow low-frequency bands are complemented by spectrum in the high band. Band 17 could perhaps be excluded from the list since part of Band 12 (no difference from a carrier aggregation perspective for this combination). 
2. Inter-band in the same frequency range, low carrier frequency with one swapped band: 
Band 12 (≤15 MHz) + Band 13 (≤10 MHz)
This option would provide higher capacity with 700 MHz propagation conditions: the allocations in each band are limited. 
3. Inter-band in the same frequency range, low carrier frequency: 
Band 12 (≤15 MHz) + Band 5 (≤10 MHz)
This option would provide higher capacity with 700 MHz propagation conditions using Band 5 as a capacity complement.
2.3 Region 3
1. Inter-band combination for TDD in the same frequency range: 
Band 40 (≤20 MHz) + Band 38 (≤20 MHz)

Band 38 or part thereof is used as a capacity complement to Band 40. Early TD-LTE deployment is foreseen in China and its 2.6 GHz TDD arrangement may contain Band 38, whereas Bands 34 and 39 are extensively used for UMTS TDD. 
2. Inter-band with low and high carrier frequency: 
Band 1 (≤20 MHz) and one of the following
· Band 18, Band 19 or Band 5 (≤15 MHz)
This is similar to the Band 3 combination for Region 1, but the transmitter harmonics problem is less difficult. 
A combination with Band 3 and Band 8 is possible in many parts of Region 3, but this combination could be covered by Region 1. Combinations involving Band 7 are avoided since the 2.6 GHz arrangement is far from harmonized throughout Region 3. 































































































































































































































































































































































