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1. Introduction
Currently, RAN1 has been focusing on the several design aspects related to non-standalone NCT which is always associated with legacy carrier type. In addition, according to an updated WID in RAN#58 [1], during the first stage RAN1 should discuss whether or not to support the standalone NCT based on evaluations of its benefits and necessity. Therefore, this contribution provides some high level views on the supporting the standalone NCT focusing on the small cell scenarios, and propose consideration for evaluation of the standalone NCT.
2. Deployment scenario for standalone NCT

In discussion on the small cell enhancement, it was agreed that several scenarios for RAN1 evaluation of physical layer aspects of small cells enhancements are considered as in figure 1 [2]. Basically, each of them as seen in Table 1 can be distinguished by different deployment characteristic such as presence of macro coverage, co-channel/separate frequency deployment, dense/sparse, backhaul definition and outdoor/indoor for small cells. 
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Figure 1: Small cell deployment scenarios for evaluation
According to these small cell enhancement scenarios, the NCT could be mainly deployed in the small cell, since its necessity and benefits are more preferable than that in a macro in the flexible deployment point of view. So, first of all, it could be meaningful to consider the feasibility and the comparison with various carrier types (e.g. BCCT, non-standalone NCT and macro-assisted NCT) on top of standalone NCT under the small cell scenarios.
Table 1: Definition of SCE scenario [2]
	SCE#1
	SCE#2 (2a/2b)
	SCE#3

	· Co-channel between macro and small cells (F1)
· Overlaid macro coverage

· Outdoor deployment

· Dense small cells in a cluster
	· Separate carrier between macro (F1) and small cells (F2)
· Overlaid macro coverage

· Outdoor deployment (2a), Indoor deployment (2b)

· Dense small cells in a cluster
	· One carrier (F1 or F2)

· No overlaid macro coverage

· Outdoor deployment

· Dense small cells in a cluster, Sparse small cell (indoor hot spot)


SCE scenario 1 for standalone NCT: 
In SCE scenario 1, since it is highly likely that a network operator has only one carrier frequency, the non-standalone NCT that require at least two carrier frequency for CA cannot be available. So, in order to enjoy the benefit of the NCT even in this case, deploying the standalone NCT in the small cells can be one of possible alternatives to the network operator that has only one carrier frequency and want to deploy the NCT in the small cells. And also, in UE perspective, the non-CA capable Rel-12 UEs can directly access to the standalone NCT and thus obtain better performance gain from good channel quality and less overhead/interference in the small cells deployed by the NCT. Therefore, it should be noted that the standalone NCT can give the network operator much more benefits including the overhead reduction, power consumption, interference avoidance and deployment flexibility than the case where a legacy carrier type is used for the small cells. 
SCE scenario 2 for standalone NCT:

The main difference of the SCE scenario 2 from the SCE scenario 1 is to use the separate carrier frequency deployment between the macro cell and small cells. In a network deployment point of view, using the non-standalone NCT together with inter-site CA in the SCE scenario 2 could give more performance benefit to the UEs in the coverage of the small cells, if the network operator has more than two carrier frequency, compared to deploying the standalone NCT in the small cells. Because the non-standalone NCT has less overhead by no additional common control signaling such as common EPDCCH, PBCH and SIB than that of standalone NCT, it seems that the necessity of the standalone NCT may be limited in the SCE scenario 2.
SCE scenario 3 for standalone NCT:

For the SCE scenario 3, its remarkable characteristic is that the coverage of small cells has not overlaid coverage of a macro cell and an indoor deployment is only considered in conjunction with a dense or sparse scenario for the small cells. In this scenario, it seems that the standalone NCT can be a useful feature in order to operate the small cell out of the macro coverage because it is beneficial for the isolated cell that has likely smaller cell coverage than that of macro to provide the performance benefit from the NCT that can be allocated at a higher frequency band. But, it can be a coverage hole to the UE having no accessibility of the standalone NCT due to absent macro coverage. It needs to consider whether or not this kind of problem is acceptable based on network operator’s inputs. Therefore, although the standalone NCT may give the network operator more flexibility in the scenario like SCE scenario 3, the usefulness of using the standalone NCT in the small cell scenario without macro coverage should be discussed and evaluated. 
In summary, we discuss the feasibility of the standalone NCT focusing on the small cell enhancement scenarios that are agreed for the evaluation in RAN1. According to observations above, it is concluded that the effectiveness and usefulness of the standalone NCT might be restricted depending on the SCE scenario and the UE capability on the accessibility of the standalone NCT. The following table summarizes our observations about the standalone NCT as well as other carrier types based on the small cell scenarios.
Table 2: The general features and feasibility for the different carrier types in the small cell scenarios
	
	BCCT
	Standalone NCT
	Non-standalone NCT
	Macro-assisted NCT

	General feature
	· High overhead (e.g. CRS)

· High inter-cell interference (esp. dense small cells)
· High power consumption
	· Low overhead 

· Potential low inter-cell interference 

· Lower power consumption

· Need additional standard efforts
· Support more flexible deployments 
	· Low overhead 

· Very low inter-cell interference 

· Lower power consumption

· Need CA capability and/or Dual connectivity to UEs and multiple carriers in a network 
	· Low overhead 

· Potential low inter-cell interference 

· Lower power consumption

· Possibility of reuse current standard

· Always need a macro coverage

	Deployment in  SCE#1
	· Less preferred than any NCT
	· Preferred (especially for an operator having only one carrier)
	N/A
	· Preferred (especially for an operator having only one carrier)

	Deployment in  SCE#2
	· Less preferred than non-standalone NCT
	· Less preferred than non-standalone NCT
	· Most preferred
	· Less preferred than non-standalone NCT

	Deployment in  SCE#3
	· Less preferred than standalone NCT
	· Most preferred (subject to no big problem on limited UE accessibility)
	N/A
	N/A


3. On evaluation of the standalone NCT
There can be several new design aspects to introduce the standalone NCT in Rel-12 as in [3-4]. Among them, the most essential design aspects for the standalone NCT can be followings:
· CSS by EPDCCH

· DMRS based PBCH detection (i.e. system information acquisition)
Before going further discussion, it should be clarified what is a new preferred feature from introduction of the standalone NCT on top of the advantages in a deployment perspective (e.g. support of more flexible scenarios as well as lower overhead/power consumption). Now, it will be a CSS by EPDCCH since lots of advantages by introducing a CSS of EPDCCH could be additionally provided as noted in previous Rel-11 EPDCCH discussion [5]. Therefore, when RAN1 evaluates the standalone NCT on how much performance benefits could be obtained, the benefit from introduction of a CSS by EPDCCH should be also taken into account as one of evaluation factors. 
Proposal 1: During the evaluation phase for the standalone NCT, the effect of the CSS by EPDCCH should be taken into account on top of the other benefits from the standalone NCT.
4. Conclusions
This contribution provides some general features and the feasibility of each carrier type focusing on a standalone NCT in applicable small cell scenarios together with necessity of evaluation of CSS by EPDCCH. The following proposal is made:
Proposal 1: During the evaluation phase for the standalone NCT, the effect of the CSS by EPDCCH should be taken into account on top of the other benefits from the standalone NCT.
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