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1 Introduction 
Whether and how to proceed with the NCT WI [1] was discussed intensively in RAN#60, and no conclusion was reached. It was decided to continue the discussion further in RAN#61:
To clarify the exact NCT motivations and target use cases (a moving target since Rel-11), and to consider the impacts and consequences on backward compatibility. To discuss and decide on:

-
whether to standardize a Standalone and/or Non-standalone NCT mode; 

-
if both, whether to standardize them in the same release or not; 

-
if any, in which release(s)

In RAN1#74, more evaluation results for standalone NCT (S-NCT) were provided by companies, and the evaluation results were summarized in an LS to RAN [2].
2 Discussion
Similar to what has been observed in previous RAN1 meetings, the evaluation results for S-NCT in [2] show a large variation among the companies even with reasonably aligned simulation assumptions. It was generally agreed that the gain of NCT becomes smaller as the system load increases. Regarding the absolute gain of NCT, some explanations on the possible sources of gains were provided. However, many companies were not convinced that S-NCT, with less than 5% overhead reduction from CRS, would be able to provide significant gain (e.g. more than 20%).
Without a clear understanding of the gains provided by NCT, the standardization is not well justified at the current stage, especially with its non-backward compatible nature.
There was an alternative proposal in [3] that combines small cell on/off and most aspects of non-standalone NCT (NS-NCT). An advantage of this proposal is that the carrier can operate as a legacy carrier when it needs to serve a legacy UE, thus maintaining backward compatibility in some sense. However, in its current form it is not standalone. It can only support UEs with CA or dual connectivity capabilities, and cannot support any legacy or new UEs by itself.
Although this proposal appears to achieve the benefit of NS-NCT while providing the possibility of configuring backward compatibility, it has the following characteristics based on our understanding:

· It is simply a combination of small cell on/off and NS-NCT in our view. Although it claims that it is different from NCT in many aspects, the differences are merely design choices rather than fundamental differences. For example, this proposal chooses to use full bandwidth and all the ports for CRS in subframe 0 and 5, instead of possibly reduced bandwidth and one port for CRS as agreed for NCT; it also proposes to allow the CRS to be used for demodulation. Whether these choices are more beneficial than what has already been agreed for NCT is unclear. If indeed they are, it may mean that we have not made the best decisions for NCT.
· When the carrier is serving at least one legacy UE, it is the same as the legacy carrier in terms of PSS/SSS/CRS transmission. For the new UEs with enhanced TM10, the enhanced TM10 effectively becomes the same as TM10. This means that it has no advantage over legacy carrier when there is at least one legacy UE connected to the carrier.
· It provides gain only when all the UEs being served are new UEs.

In essence, it either works as a legacy carrier and provides backward compatibility, or works as a new type of carrier that only serves new UEs and provides some performance gain, but not both at the same time. In this sense, it provides a soft switch between the legacy carrier and a new type of non-backward compatible carrier, depending on whether there is any legacy UE connected to the carrier.

Both small cell on/off and reduced CRS in NCT allow the eNB to turn off when there is no data, in order to reduce interference and save energy. The new combined proposal allows the on/off to occur more dynamically, on the subframe level. In addition, enhanced TM10 benefits from reduced overhead from CRS. To evaluate the proposal, we need to understand what the gain of the combined proposal is compared to the gain of either one of them. For example, if we support small cell on/off, what additional gain can be provided by NCT? The existing evaluations for NCT are not directly applicable, so further analysis would be necessary. If the additional gain is small, it may not be worthwhile standardizing both.
If the gain of the new combined NCT/on-off proposal is justified with evaluations, the next question is whether the carrier should be allowed to be standalone (i.e. to carry its own system information). Obviously it is not intended to be standalone for the legacy UEs, but it can be easily extended to support standalone operations for the new UEs. Although it currently supports legacy UEs by operating as a non-standalone legacy carrier, it eventually becomes a NS-NCT when all the legacy UEs phase out of the market. From a long-term perspective, whether this should be allowed to be standalone becomes the same discussion as what we previously had on S-NCT vs. NS-NCT [4][5]. As discussed in [5], S-NCT provides the same benefit as NS-NCT in cases where NS-NCT is applicable, and in addition:

· S-NCT can achieve the same benefit in more deployment scenarios, such as co-channel HetNet scenario and the scenarios with non-ideal backhaul (whether this can be supported by NS-NCT is subject to the conclusions on dual connectivity, and also subject to the UEs supporting dual connectivity).

· S-NCT could replace legacy carriers when no legacy UEs need to be supported, e.g. in new frequency bands, in coverage holes where legacy UE support is not needed (e.g. where another legacy carrier is available for coverage in a different band), or when legacy UEs no longer exist.
· S-NCT does not require the UEs to have CA capability or dual connectivity capability. Therefore the benefit would be available to more UEs.

The additional specification work associated with S-NCT on top of NS-NCT is not considered as significant given the more fundamental work being done for NS-NCT. Therefore, it is unreasonable not to allow the NCT to work as standalone. In fact, we believe standardizing S-NCT alone would be sufficient because it can replace NS-NCT in all possible scenarios. In this way, we do not need to have two types of carriers and deal with the (in)compatibility between UEs and eNBs; the NCT would always carry its own MIB. If the time constraint in terms of additional specification work is a concern, it is more appropriate to delay the whole NCT into a later release to allow the work to be properly done, rather than rushing into some less mature or incomplete solution. This is especially true given that there is no immediate urgency in its standardization and no compelling market need has been identified. 
In summary, if the gain of NCT is justified, S-NCT should be standardized in order to maximize the benefit of NCT by allowing more UEs to benefit from its gains, and in more deployment scenarios.
3 Conclusion

Based on the discussion in RAN1#74, we have the following observations:

Observation 1: the standardization of non-backward compatible NCT is not well justified by the achievable gain.

Observation 2: For the alternative proposal on downlink DTX, it is not clear what additional gain can be achieved by NCT on top of small cell on/off (or vice versa).
Proposal: If any flavour of NCT is to be standardized, S-NCT should be standardized in order to maximize the set of scenarios in which the benefits are available and the number of UEs for which the benefits are available.
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