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1. Introduction 
According to the approved WID [1] on NCT work item, the second phase of WID that is focused on the standalone NCT will begin from RAN#61 meeting as follows:
In a second phase specify enhancements to the New Carrier Type also considering the findings of the small cell related Rel-12 studies (from RAN#61)

· If justified by the evaluation, specify necessary means to allow standalone and macro-assisted operation on the New Carrier Type, including

· A broadcast mechanism to acquire system information, a common search space for ePDCCH and UE mobility support.

· If justified by the small cell related studies, specify necessary means to support a dual dormant / active state, which means DTX like eNB behaviour (with long DTX cycles) and corresponding UE procedures, with or without reduced CRS in the active state. Note that the dual dormant / active state can be specified for NCT aggregated with a legacy carrier and / or operating in a macro assisted mode even if the standalone carrier is not justified by the evaluation. 

· Verify the suitability of the solutions specified in the first phase for the purposes of standalone New Carrier Type operations and small cells and update the necessary functionalities and signals if necessary.

· Specify corresponding UE and eNB core requirements
However, as standalone NCT is more like a new RAT, some companies have concerns that if it is not clear of the benefits and scenarios that such standalone NCT could be used, it may be pre-mature to start the specification efforts in the second phase.  To ease that concerns and reduce the standard efforts in the second phase, the WID for NCT is revised to include evaluation of the benefits and identifying the scenarios in the first phase as described in the following

· Evaluate the benefits achievable from the standalone New Carrier Type over those achieved from legacy LTE and from the carrier aggregated New Carrier Type 

· Identify the scenarios for the standalone New Carrier Type
In this contribution, we provide a brief discussion on the deployment scenario and evaluation of the benefit for the standalone NCT in section 2. Some analysis on the standard impact of introducing the standalone NCT is given in section 3 and conclusion is given in section 4.
2. Deployment scenario and benefits for standalone NCT
In this section, we provide our views on the scenarios and benefits that the standalone NCT could be used and may have, as compared with the legacy carrier and non-standalone NCT.
For benefit perspective, the standalone NCT has some limited advantages from the view point of overhead reduction over the legacy carrier achieved through reduction or complete removal of CRS and the legacy control region, along with the fully use of EPDCCH-based scheduling. Meanwhile, the deployment of the standalone NCT is also beneficial from the viewpoint of inter-cell interference mitigation especially in HetNet scenario and dense small cell scenario. This is because with the removal of the legacy CRS, the transmission power could be more dynamically adjusted according to the interference level from the neighboring cells and the interference from neighboring CRS could be avoided. Also the fully use of EPDCCH enables more RB-level inter-cell interference coordination on the control signaling, which could not be achieved on legacy PDCCH.
In comparison with non-standalone NCT, from the viewpoint of overhead reduction [2], standalone NCT may not need to support PDCCH at all if common search space (CCS) could be supported on EPDCCH, while non-standalone NCT may still need to support PDCCH. However, as non-standalone NCT would be associated with a legacy carrier, it may only need to support limited PDCCH transmission. Besides this,   non-standalone NCT may not need to transmit some common control channel such as PBCH. However, if considering that CRS may be completely removed on standalone NCT, more overhead saving may be achieved on standalone NCT. However, any capacity benefit of standalone NCT can only come if enough UEs and eNBs implement it.  Given that carrier aggregation could be a common feature in Rel-12 and that other (current or possible future) LTE air interface features can provide improved capacity, the motivation for UEs and eNBs to implement a standalone NCT seems limited. 

For scenarios that a standalone NCT is needed, as the main difference between a non-standalone NCT and standalone NCT is whether a legacy carrier is needed or not, the dedicated use case for standalone NCT  may come from that when only a single carrier is available, which could be the case for a small cell deployment. For a macro cell, a legacy carrier(s) is likely to be deployed already to provide service to the legacy UEs, and therefore, the need for deployment of a standalone NCT in the macro cell is not that strong. For this aspect it would be good to get the input from the operators on the need and feasibility of supporting a standalone NCT for such deployment scenario.
It could also be debatable that the standalone NCT can be used in the scenario that UEs are not capable of supporting carrier aggregation. However, considering it is Rel-12, it is very unlikely that a Rel-12 UE is not capable of supporting a common feature that has already been introduced in previous release. 
Generally speaking, a standalone NCT could be deployed in all the scenarios. For example, the standalone NCT could be deployed in a macro cell to save the overhead, and provide service to the UEs with a mobility speed up to 120km/h. Meanwhile, a standalone NCT could also be used in a small cell to further boost the data rate. However, extra standard efforts are needed in order to support such features on standalone NCT. On the other side, as legacy carrier has been used in macro-cell already, the motivation to introduce standalone NCT for macro-cell needs to be carefully adjusted. 
To summarize, the comparison between a legacy carrier, a non-standalone NCT and a standalone NCT are listed in Table 1. 
Table 1: Comparison between legacy carrier, non-standalone and standalone NCT
	
	Legacy carrier
	Non-standalone NCT
	Standalone NCT

	CRS transmission
	Yes
	reduced CRS 
	maybe not 

	Control channel transmission 
	PDCCH/EPDCCH
	PDCCH/EPDCCH
	EPDCCH

	Need to support CA
	
	Yes
	not necessary


From the above discussion, the following observation could be drawn

Observation 1:

· The dedicated use case for the standalone NCT seems  quite limited.

3. Design aspects/efforts of standalone NCT
In this section, some design aspects and standards efforts for the standalone NCT is analyzed. The design aspects of a standalone NCT could cover the following areas:
· New cell acquisition signaling

For the design of the cell acquisition signaling, we should take two aspects into account. One aspect is that the legacy UEs can’t be served on the NCT, it should be further studied how to block the legacy UEs’ association to a standalone NCT, this may have impact on the design of the cell acquisition signaling. The other aspect is that mutual interference on the cell acquisition signaling. Considering that a important use case for the standalone NCT is the dense small cell scenario, in this case, the interference problem on the cell acquisition signaling should be carefully addressed.
· System information acquisition

For the delivery of the system information, the design should cover the transmission scheme, antenna ports used for demodulation and the resource used to carry the system information.
· Support of CSS for EPDCCH

As there is no legacy control region on the standalone NCT, the support of the CSS on the EPDCCH should be necessary. The design on the CSS should cover the resource used for carrying CSS, search space design and other related issues.
· RRM measurement

If CRS is removed, how to perform the RRM measurement on the NCT should be carefully considered including the RS type used for performing RRM measurement as well as the time and frequency domain density of the RS.
Observation 2:

· Standard effort to introduce standalone NCT seems not trivial.

From observations 1 and 2, it seems that the benefits and use scenario for standalone NCT is quite limited, while introducing standalone NCT seems require more standard efforts in limited timeframe of Rel-12 Based on this, we feel it may be more reasonable to further study standalone NCT rather than try to specify it in Rel-12 :
Proposal 1:

· Further study standalone NCT in Rel-12 timeframe.
4. Conclusions

In this contribution, we provide some brief discussion on the deployment scenario and benefit for the standalone NCT, along with some analysis on the standard effort to introduce standalone NCT. The following observations are made through discussion
Observation 1:

· The dedicated use case for the standalone NCT seems quite limited.

Observation 2:

· Standard effort to introduce standalone NCT seems not trivial.

Based on such observations, and providing limited time available in phase two of this WID, the following proposal can be considered:
Proposal 1:

· Further study  standalone NCT in Rel-12 timeframe 
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