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1. Introduction
In Rel-10 Study Item, extension carrier and carrier segments were already discussed with many documents, most of which showed merits and demerits of the both. It was concluded to introduce neither extension carrier nor carrier segments in Rel-10. RAN1 understanding of definitions of extension carrier and carrier segments was informed to other WGs via LS [1]
The present document discusses some issues with extension carrier and carrier segments.
2. Position of extension parts (carrier segments)
Two types of carrier segments are possible in terms of position of extension parts (Fig.1).
· Extension part is attached to one side of a Rel-8 backward compatible part (1).

· Extension parts are attached to the both sides of a Rel-8 backward compatible part (2)
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Fig. 1    Carrier segments
Rel-11 UE as well as Rel-8/9/10 UE may access to a carrier with carrier extension part (if supported). Rel-11 UE is aware of the extension part while Rel-8/9/10 UE is unaware. Rel-11 UE utilises PSC/SSC located in the center of Rel-8 backward compatible part as if the UE were a Rel-8/9/10 UE. The backward compatible part is quite symmetric with respect to the PSC/SSC. From Rel-11 UE point of view, the whole carrier may be also symmetric with respect to the PSC/SSC. Therefore, extension part can appear either in one side of backward compatible part or in the both sides.  In case of extension parts in the both sides, the two extension parts are not necessarily the same in size. And their sizes will be limited by some RAN4 requirement.
Proposal: Extension part can appear either in one side of backward compatible part or in the both sides.
3. Further size extension of carrier segments

The discussion on additional carrier types under Work Item of Carrier Aggregation enhancement is supposed to be done with a restriction that the total bandwidth doesn’t exceed RAN4-defined bandwidth.

The current LTE specification supports 6 different system bandwidths: 1.4, 3, 5, 10, 15 and 20 MHz. And the LTE MAC specification supports up to 8 carriers to be aggregated, enabling at maximum 160 MHz bandwidth. The future market might require a wider system bandwidth. For a total system bandwidth of wider than 160 MHz to achieve, increasing the maximum number of carries to be aggregated beyond 8 can have impacts on the MAC specification. The following approaches can increase total system bandwidth with little impacts on MAC specification.

· Approach #1: Simply add wider than 20MHz carrier(s) in the current set of system bandwidths.

· Approach #2: Attach wide enough but not too wide extension part to a backward compatible carrier.

· Approach #3: Let extension carrier(s) have a bandwidth of wider than 20 MHz.

Approach #1 is straightforward, but the added carrier may not benefit legacy UE if any PDDCH in the carrier spans over the entire transmission band of the carrier. If any PDCCH in the carrier spans only over the central 20MHz-wide part, the carrier may be regarded as a carrier with extension part.

Approaches #2 allows legacy UE to access to the backward compatible part of the carrier. The sum of bandwidths of the extension part and the backward compatible part can exceed 20 MHz and reach e.g. 40 MHz or a wider one. Approach #3 is feasible if the extension carrier has synchronization signals or if its base carrier is close to the carrier. With any approach, aggregation of multiple carriers is needed to achieve a total system bandwidth of wider than 160 MHz. It is noted whether such a very wide transmission bandwidth is needed is a question at a time point after Rel-11.
Proposal: In future, the bandwidth of extension carrier or carrier extension part can be beyond the values assumed in the Rel-11 Work Item.
4. Low duty-cycle CRS in extension carrier and carrier segments
Extension carrier and carrier segments (carrier extension) are supposed not to have CRS. However, in a certain operation scenario, CRS on an extension carrier or carrier segments may see some benefits. However, even if some benefits are seen in some scenarios and CRS are included in extension carrier or carrier segments, CRS may appear in not all subframes. 
The necessity of CRS in extension carrier and carrier segments should be discussed at first.
5. Extension carrier and carrier segments on UL

Extension carrier or carrier segments on UL may be beneficial.

Extension carrier or carrier segments on UL may not support transmission of PUCCH or PRACH. For increase in data throughput on UL, PUSCH transmission is prioritised.
6. Conclusion
It is proposed:

· Carrier extension part (carrier segments) can appear either in one side of backward compatible part of a carrier or in the both sides.
· In future, the bandwidth of extension carrier or carrier extension part can be beyond the currently assumed value in the Rel-11 Work Item of Carrier Aggregation enhancement.
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