TSG-RAN Working Group 4 Meeting #54                               R4-100715
San Francisco, USA, February 22 – 26, 2010
Agenda item:
8.10.1
Source: 
NTT DOCOMO
Title: 
Way forward on additional smaller carrier
Document for:
Approval
1
Introduction
In the recent RAN1/2/4 meetings, concepts of additional smaller carrier (extension carrier/carrier segment) were intensively discussed [1-4]. The aim of this contribution is to propose way forward on additional smaller carrier for release 10.

2
Discussion
RAN1 indicated in their LS [4]: 

· The potential motivation for introducing an additional carrier type would be to provide improved spectral efficiency in scenarios involving bandwidth extension by narrow bandwidths, or when the actual bandwidth allocation does not match the Release 8 system bandwidth numerology
It is noted that ICIC scenarios using additional smaller carrier were also discussed in RAN1 and it was concluded that such ICIC scenarios could be covered by normal component carriers, i.e. additional carrier type would not always be needed. It clearly indicates that RAN4 could make a decision on the necessity of additional smaller carrier from an efficient spectrum usage point of view. 
RAN2 also suggested in their LS [3]:

· RAN2 sees no strong need to introduce a new concept of non-accessible carriers in LTE-A from SI-overhead or camping point of view. A non-accessible carrier in the sense to prohibit Idle mode camping is already possible with Rel-8 LTE mechanisms. Specifically, cells can be barred to prohibit Idle mode camping, eliminating the need to deliver Paging messages and SIBs other than SIB1 and SIB2 in such cells. Also, RAN2 considers further overhead reduction of SCH/MIB/SIB1/SIB2 in such cells to be marginal.
In indicates that normal component carrier could be used as an extension carrier, if the overhead of SCH/MIB/SIB1/SIB2 would be regarded as negligible. It is noted that PDCCH for extension carrier would be transmitted in other component carrier with cross-carrier scheduling, instead of extension carrier itself.

Based on the above feedbacks from RAN1/2, the following three options could be listed. It is noted that the specification impact would increase, but the spectrum efficiency would be improved in the ascent order  
Option 1: Nothing
As suggested by RAN2, normal component carriers could be used to improve the spectrum efficiency similarly to extension carrier/carrier segment, although the overhead of SCH/MIB/SIB1/SIB2 might provide negative impacts on the efficiency. In this option, there are no specification impacts for RAN1/2/4.
Option 2: Extension carrier
This option could slightly outperform Option 1, from a common channel overhead of view. As indicated in RAN1 LS [4], there would be no PBCH/Release-8 SIB/Paging, no PSS/SSS, no PDCCH/PHICH/PCFICH, and no CRS in extension carrier. As stated in RAN2, however, some work would be expected in RAN2 to specify the delivery mechanisms of system information specific to extension carrier. Furthermore, since UE needs to support new carrier type, UE and testing complexity would increase to some extent.
Option 3: Carrier segment
This option is the most effective approach. As discussed so far, we need to specify new behaviours for no separate PDCCH indication and no separate HARQ process, and further improvement of spectrum efficiency could be achieved. However, it clearly increases the complexity of RAN1 specifications. For example, RAN1 need to introduce new DCI formats for carrier segment. It means that carrier segment should not be introduced unless it could provide benefits of its complexity. 
As discussed so far, 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. 
Furthermore, the current deployment scenarios, which were provided by many operators [5], don’t provide any clear motivation to introduce additional smaller carrier in release 10, because most scenarios are aligned with the release 8 channel bandwidth configurations. If some valid use cases for additional smaller carrier are observed in the future, it could be introduced at that timing. Since the bandwidth of additional smaller carrier is not large compared to the whole system bandwidth, there would be no drawbacks of spectrum efficiency even if release 10 UE could not support additional smaller carrier.
Based on the above analysis, it is proposed that Option 1 should be adopted in release 10, because normal component carrier (Option 1) could achieve sufficient spectrum efficiency and simplify the specifications significantly.
Proposal 1: Only normal component carrier should be utilized to achieve efficient spectrum usage in release 10 (Neither extension carrier nor carrier segment should be introduced in release 10).
Proposal 2: Extension carrier or carrier segment should be introduced in later release, if some valid use cases could be identified in the future.

3
Conclusions
This contribution discussed the pros and cons of additional smaller carrier (extension carrier/carrier segment). We proposed the following way forward:
Proposal 1: Only normal component carrier should be utilized to achieve efficient spectrum usage in release 10 (Neither extension carrier nor carrier segment should be introduced in release 10).
Proposal 2: Extension carrier or carrier segment should be introduced in later release, if some valid use cases could be identified in the future.
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