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1
Introduction
In the last RAN1 meeting, evaluation models for small cell enhancement were discussed in SCE SI and the four target scenarios (1, 2a, 2b, 3) were identified [1]. Scenario 2b and 3 characterize the indoor deployment of the small cells, which could be of particular importance for the cell gain enhancement. 
In this contribution, a couple of potential challenges of NCT are discussed when used in the indoor small cell scenarios.
2
Discussion
Figure 1 shows the small cell scenario 2b and 3 [1]. In scenario 2b, the UE have connections with both the indoor small cells and the outdoor macro cell while, in scenario 3, the UE has connections with only the small cells deployed indoors. In these scenarios, it is assumed that the users are distributed both outdoors and indoors, and the small cells are denser than the scenarios considered for Rel-10 eICIC and Rel-11 FeICIC/CoMP [2]. 
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Figure 1 Small cell deployment, scenario 2b and 3.
In general, when the UE is indoors, it is often the case that it suffers radio link failures with the macro cell when it moves out of the coverage. Thus, it is inevitable that, in practice, the indoor UEs that are initially supposed to operate in scenario 2b sometimes have to operate as in scenario 3. 

Observation:

Scenario 3 can appear during scenario 2b depending on the macro coverage. 

It has been previously discussed that when the macro coordination is available as in scenario 2b, the control signals (e.g. system information, PDCCH /ePDCCH) maybe provided from the macro eNB, as it will allow the UE to take advantage of the presence of the macro cell. However, when the number of the small cells is large, such macro-only signaling will significantly increase the control signaling overhead, causing a shortage of the signaling resources in the macro cell. Thus, it could be desirable that the control signaling be provided from not only the macro but also the small cells so as to avoid the excessive overhead in the macro signaling.

Observation:
Scenario 2b may suffer signaling overhead when the number of small cells is large.

When CA is configured in the scenario-3 UE, the coverage of PCC can be very small because both the PCC and SCC are to be associated with the small cells. This can degrade the CA performance when the UE has mobility. Moreover, the availability of cross-carrier scheduling can be also significantly degraded. 

Observation:

Scenario 3 may cause degradation in CA performance.

To make the degradation in CA as minimal as possible, it should be requested that the acquisition of synchronization be performed as fast as possible because it will be helpful for the UE to improve the mobility performance, especially when there are many CCs to be configured for aggregation.

Thus, when NCT is applied to SCE, it is important that we implement an NCT scheme that readily provides a fast acquisition of synchronizations.

One way that allows the UE to reduce the acquisition time is that the network provides, if necessary, the UEs with some synchronization information. It is conceivable that some stabilizing scheme for the anchor CC is required for the robust CA. To this end, the anchor CC may be appropriately switched so as not to disrupt the CC synchronization. 

3. 
Conclusions
In this contribution, we discussed potential challenges in the small cell indoor scenarios. Since scenario 3 can appear in scenario 2b depending on the macro coverage, some enhancement of the performance in scenario 3 is essential.
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