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1. Introduction

Revised WID on New Carrier Type (NCT) [1] was agreed in RAN#58. RAN1#72 had the discussion on New Carrier type and it was questioned whether the technique called as "segment" is within NCT work item or not. This document propose to clarify that segment is within the work item of NCT.
2. Discussion
In RAN1, it was recognized that one of the important use case for synchronized new carrier is band filling [2] [3] [4]. It is also called as flexible spectrum usage. Although RAN1 specification is band agnostic up to 110 PRB pairs, RAN4 specification is restricted to 1.4, 3, 5, 10, 15, 20MHz bandwidth. The allocated bandwidth from the regulator is not always fit to such bandwidth, for example 6 MHz. Even such situation, these frequencies can be utilized by UE up to Release 11 thanks to release independent manner of the frequency handling in 3gpp. Still some portions of frequencies are not utilized because the difference between regulator allocated bandwidth and restricted bandwidth combination among 1.4, 3, 5, 10, 15, 20MHz. To utilize these frequencies by New Carrier Type (NCT) is called as band filling in RAN1.
Band filling usually small portion of the frequencies and the critical overhead in such case is PDCCH/ePDCCH in DL and HARQ ACK/NACK in UL. DL control signalling overhead can be saved by one PDCCH/ePDCCH indicates the sum of backward compatible part and new carrier part. HARQ ACK/NACK overhead can be saved by one HARQ process as to process the sum of backward compatible part and new carrier part. Therefore, it has the large technical merit. Such design is called as "segment".  More elaboration of possible property of the segment is described in [6] and copied in Annex.

The term "carrier aggregation" is used in two meanings. One usage is just generically multiple carriers are aggregated. In such case, segment technique is also within the carrier aggregation. The second usage is multiple carriers are aggregated by separate PDCCH/ePDCCH and separate HARQ process for each aggregated portion of the frequencies. In such case, segment technique is not within the scope of carrier aggregation.
Justification part of WI for NCT feature part is written as following. Depending on the interpretation of the term "carrier aggregation", the technique called as segment can be within the scope of NCT WI or outside of the scope of NCT WI.
The New Carrier Type could be used in conjunction with carrier aggregation of a legacy LTE carrier, in case the targeted block of spectrum does not allow for a standalone operation, e.g., unpaired FDD spectrum. Furthermore, the New Carrier Type could be used in standalone mode, e.g., in TDD or paired FDD blocks.
The meeting time in working groups are limited. Therefore, to manage the amount of WI is quite essential. Compared with the separate design for synchronized carrier, we think the amount of work in the segment is quite small, mainly to modify to the system bandwidth
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 in the resource allocation field in PDCCH/ePDCCH is to the sum of backward compatible part and segment. 

Technically sound reasonable discussion is held in working group quite important for sound progress of 3gpp. Instead to discuss what is the exact meaning of "carrier aggregation" in current WI, we propose segment is discussed in working group.
3. Proposal
We propose to clarify the technique called as segment is within NCT WI.
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Annex A. Possible segment design
Segment could be possible characters.
· Segment is in the same band with backward compatible carrier(BCC)
· Segment is only downlink
· Segment size is less than backward compatible carrier. 
· BCC and segment are synchronized in time and frequency.
· PSS/SSS/PBCH/SIBs are not transmitted in segment.
· Single (e)PDCCH DCI indicates both BCC and segment
· One HARQ for BCC and segment
· The maximum resource allocation size as the sum of BCC and segment is 110 PRB pairs (20MHz).
· Segment supports only unicast PDSCH.
· CRS is transmitted on segment, and TM1-10 can be supported.
· Following points would be RAN4 discussion
· FFS on guard band between BCC and segment.
· FFS on segment can be either on both edges or one edge of BCC.
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