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1 Discussion
During TSG RAN#60 the handling of NCT was discussed following the presentation of RP-130690. Similar discussions have taken place already in the previous TSG RAN plenaries. It was agreed to conduct further evaluation of NCT and then see in TSG RAN#61 whether there is still sufficient support to continue working further on NCT (standalone/non-standalone or neither). 
New Carrier type has been discussed in RAN1 for quite some time. The foundation for NCT was laid in Rel-10 Carrier Aggregation work, where the concept of extension carrier was discussed. This was followed by a Rel-11 Carrier Aggregation Enhancements WI, where new carrier type as a SCell was discussed. Finally, the work was postponed to Rel-12 as a separate New Carrier type WI. Unfortunately, along the years there has not a thorough evaluation campaign to assess the gains of NCT until such exercise was agreed in May 2013.

As a part of New Carrier Type Work Item, RAN1 have evaluated the performance of Stand-alone New Carrier Type [1]. Majority of the companies observe gains in the order of 10 % or less. The gains decrease further as the load increases and are ultimately reduced to correspond to the differences in overhead. Furthermore, the gains are expected to reduce further when certain control channel aspects (e.g. the fact that EPDCCH coverage is worse than that of PDCCH [2]), as well as other techniques reducing the impact of CRS interference (CRS-IC) are taken into account.
Observation: S-NCT fails to show significant gains compared to backwards compatible carrier
When considering the need for stand-alone NCT, besides performance one needs to take also other factors into account. First and foremost, S-NCT is strictly non-backward compatible, i.e. legacy UEs are not able to access an NCT at all. As prior RAN1 studies show (e.g.[3]), when only a moderate number of non-NCT capable UEs exist in a system, any gains from S-NCT turn to losses. Despite of the seemingly minor differences compared to backward compatible LTE carriers, from the technology evolution point of view S-NCT is essentially a new radio system. In the past the threshold for introduction of non-backward compatible elements has been far higher than the gains we see based on the evaluations.
From the standardization point of view, significant effort is required for S-NCT support. As for RAN1, DL control channels would need to be redesigned to a large extent including common search space (CSS) for EPDCCH and possible support of EPCFICH and/or EPHICH, due to the absence of CRS based PCFICH, PHICH and PDCCH. Additionally, PBCH would need to be replaced with another channel carrying system info, and mechanisms for cell acquisition would need to be defined. Regarding RAN4, since CRS are not available for demodulation, performance of all new channels would need to be re-evaluated and the corresponding demodulations requirements would need to be established. 
Regarding some of the claimed benefits of NCT (interference reduction / coordination, energy efficiency), complimentary techniques achieving similar benefits in far less disruptive manner are / have been studied in 3GPP (e.g. CRS-IC, small-cell on/off, dynamic TDD UL-DL configuration). Given the low performance gains observed for NCT, it does not make much sense to break the backward compatibility for the benefits that appear marginal.
In light of the above discussion and finding we make the following proposal:
Proposal 1: Non-backward compatible Stand-alone NCT is not specified in Release 12 
 As discussed in RAN1 in e.g. [4], non-stand alone NCT has significant drawbacks compared to S-NCT. This is mainly due to the fact that the UEs would need to be carrier aggregation capable to be able to access NS-NCT and presence of non CA-capable UEs easily offsets the potential benefits of NS-NCT, i.e. leading to performance loss compared to S-NCT and BCT for non-CA capable terminals. Also for NS-NCT as discussed for S-NCT above, there will be performance losses in a system having a mix of legacy UEs and NCT capable UEs due to its strict non-backwards compatibility. Therefore, we suggest:
Proposal 2: Non-backward compatible Non-Stand-alone NCT is not specified in Release 12 
 
A company proposal on merging the new carrier type and small cell on/off (DTX) work was presented in RAN1#74 [5]. Although the proposal is claimed not to be a new carrier type variant, in can be noted that the basic properties are the same, i.e. cell operating in this mode is still non-backwards compatible. Moreover, the gains of this, slightly modified variant of NCT cannot exceed those of the New Carrier type summarized in [1]. Moreover, the proposal, which was only submitted during RAN1#74 has not been properly evaluated by RAN1 and cannot be taken a basis for further work without an extensive study phase.
As discussed above, the predominant gain mechanism of NCT is the reduced CRS interference and overhead. Given the low gains from NCT, and the fact that gains will disappear in the presence of legacy UEs, it does not make sense to define any non-backward compatible NCT operation in rel-12. For FDD, even partial removal of CRS leads to loss of backward compatibility. However, for TDD, it is in fact possible to remove CRS in some of the sub-frames without breaking the backwards compatibility by facilitating eIMTA framework and flexible DL sub-frames [6]. This option would allow for achieving the (relatively minor) benefits similar to NCT without a break in backward compatibility. It needs to be further clarified which WI (i.e. eIMTA or NCT) is best suited to cover the aspects related to potential CRS-less transmission in flexible DL sub-frames for TDD.   
Proposal 3: The work in Rel-12 targeting at reduction of CRS should focus on solutions that guarantee full backward compatibility, namely eIMTA framework with CRS omitted in flexible DL sub-frames.
Conclusion

We propose that RAN#61 agrees the following action:
Proposal 1: Non-backward compatible Stand-alone NCT is not specified in Release 12 
Proposal 2: Non-backward compatible Non-Stand-alone NCT is not specified in Release 12 
Proposal 3: The work in Rel-12 targeting at reduction of CRS should focus on solutions that guarantee full backward compatibility, namely eIMTA framework with CRS omitted in flexible DL sub-frames.
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