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1
Introduction
In the recent RAN4 meetings, bandwidth extension in carrier aggregation was intensively discussed [1-11]. Furthermore, the concepts of “extension carrier” and “carrier segment” were discussed in RAN1 #58-bis, and LS was sent to RAN4 in order to ask RAN4 views how such bandwidth extension should be defined in LTE-A specifications [12]. This contribution provides our proposed way forward.
2
Discussion
In general, concepts of system bandwidth should be defined based on many aspects, such as efficiency, simplicity, UE/eNB complexity, testing complexity, and so on. Actually, Release 8 LTE channel bandwidth configurations are also a compromise and don’t always fit optimally to the spectrum allocations available to operators, i.e. efficiency would sometimes be sacrificed due to other aspects, such as simplicity and complexity. In the following, we provide some analysis on several aspects to make a conclusion on the bandwidth extension discussions.
· Simplicity would be quite important, taking into account smooth migration from LTE to LTE-A. If Release 8 channel bandwidth configurations would be re-used for LTE-A, RAN4 could reduce a lot of efforts to specify RF requirements for such bandwidth extension. Furthermore, it is felt that combination between normal component carriers and extension carrier/carrier segment should be minimised as much as possible.

· As discussed in [6], re-using Release 8 channel bandwidth configuration would not degrade system efficiency so much. It implies that there would be no benefits to introduce new channel bandwidth configurations for LTE-A from an efficiency point of view. 

· Obviously, it would be beneficial to reduce the overhead of common channels, PDCCH, PSS/SSS, PRACH, broadcast channels, paging channels, in extension carrier and carrier segment, especially in case of 6 or 15 RBs.
Based on the above analysis, we propose the following working assumptions:
[RAN4 part]

· For simplicity, either extension carrier or carrier segment should be defined in the specifications.

· One of extension carrier and carrier segment would be sufficient from an efficient spectrum usage point of view. 

· In the following, “additional smaller carrier” is used as a general term for extension carrier and carrier segment.

· The number of resource blocks of additional smaller carrier should be limited to the current channel bandwidth configurations, i.e. 6, 15, 25, 50, 75, 100.

· It means that the Release 8 RF requirements could basically be re-used in the case of carrier aggregation utilizing additional smaller carrier, if no particular problems would be found.

· It is noted that new channel bandwidth configuration can be introduced in the future, if it is agreed in RAN4 that it is needed.
· Additional smaller carrier should meet the 300 kHz grid requirements.

· Some subcarrier separation, e.g. 3 or 9 subcarrier separation, would be required in the boundary between normal component carrier and additional smaller carrier. 
· In contiguous carrier aggregation for Release 10, the number of additional smaller carrier should be limited to “1” and the number of channel bandwidth configurations in one carrier aggregation should be limited to “2” for simplicity.

· The combination of normal component carriers and additional smaller carrier is limited to “N normal component carriers with the same channel bandwidth + 1 additional smaller carrier”.
· FFS for non-contiguous carrier aggregation scenarios.

[RAN1/2 part]

· Common channels, such as CRS, PSS/SSS, broadcast channels, paging channels, PRACH, should not be transmitted in additional smaller carrier at least in case of 6 or 15 RBs.
· Separate PDCCH indication and HARQ process would not be needed in additional smaller carrier if the sum of one normal component carrier and additional smaller carrier is not more than 110 RBs. FFS if the sum of one normal component carrier and additional smaller carrier is more than 110 RBs.
3
Conclusions
This contribution discussed how to specify bandwidth extension in LTE-A. We proposed the following working assumptions:
[RAN4 part]

· For simplicity, either extension carrier or carrier segment should be defined as a concept of additional smaller carrier to maximise spectrum usage.
· The number of resource blocks of additional smaller carrier should be limited to the current channel bandwidth configurations, i.e. 6, 15, 25, 50, 75, 100.
· Additional smaller carrier should meet the 300 kHz grid requirements.

· In contiguous carrier aggregation for Release 10, the number of additional smaller carrier should be limited to “1” and the number of channel bandwidth configurations in one carrier aggregation should be limited to “2” for simplicity.
[RAN1/2 part]

· Common channels, such as CRS, PSS/SSS, broadcast channels, paging channels, PRACH, should not be transmitted in additional smaller carrier at least in case of 6 or 15 RBs.
· Separate PDCCH indication and HARQ process would not be needed in additional smaller carrier if the sum of one normal component carrier and additional smaller carrier is not more than 110 RBs. FFS if the sum of one normal component carrier and additional smaller carrier is more than 110 RBs.
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