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1 Introduction

In RAN#57 [1] and RAN#58 [2] meetings, the WID for New Carrier Type (NCT) in Rel-12 was approved . where the objective of standalone NCT is:
In a first phase specify the New Carrier Type being aggregated with a legacy LTE carrier. 

· Specify necessary enhancements for transmission of data and control as well as the necessary UE mobility support on the New Carrier Type.

· 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 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
In this contribution, we identify the scenarios for standalone NCT, discuss the relative issues for standalone NCT, and express our preference.
2 Discussion
2.1 Identification of standalone NCT scenario
As agreed in [2], evaluation of the benefits achievable from standalone NCT was required in Phase 1’s work. Thus, it is necessary to describe possible standalone NCT scenario to better focus on the evaluation. In  [3], we proposed four typical scenarios for synchronized NCT and unsynchronized NCT. From practical deployment point of view, it is desirable to identify standalone NCT scenario with consideration of the related Small Cell Enhancement (SCE) in Rel-12 studies. 
In LS of small cell scenarios [4], scenarios #1, #2a, #2b, and #3, regarding co-channel or separate channel, dense or sparse, with/without macro coverage, indoor or outdoor, were proposed and finally discussed in RAN plenary[5]. Based on these scenarios, we think the following situation as a typical standalone NCT scenario when a lot of small cells are densely deployed to support huge traffic over a relatively wide area covered by Low Power Nodes(LPN).
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Fig. 1:  Standalone and macro-assisted NCT scenario
From the above figure, when small cells are deployed within marco coverage, if these cells use NCT carriers, macro cell can assist to identify small cells and other procedures, such NCT carrier is called as macro-assisted NCT. 
For small cells deployed out of macro coverage, such as blind spots, it is necessary to use standalone NCT to independently excute relative procedures, such as cell discovery, initial access, mobility measurement and handover between small cells, etc. From our point of view, this is a typical scenario for standalone NCT deployments, which probably requires new signal/channel design and specification modification. 

Proposal 1: Standalone NCT employed to small cells out of macro coverage, especially in dense small cell deployments, is a typical scenario that requires new signal/channel design and specification modification. 

2.2 Discussion of standalone NCT
To evaluate the benefits of standalone NCT over those achieved from legacy LTE carrier and carrier aggregated NCT carrier[6], the following aspects need to be concerned. 

2.2.1 Legacy control channal

In WID [2], for non-standalone or standalone NCT, the necessity of the existence of legacy control channels, e.g. PDCCH/PHICH/PCFICH, and their enhancements should be discussed, especially in ePDCCH configured scenario. 
· PDCCH/ePDCCH
Since CRS mapped to whole system bandwidth is not suitable for interference avoidance/co-ordination in HetNet deployments, and thus CRS is removed or sparse in Rel-12 NCT and the demodulation of legacy control channel will be impacted. Therefore, we propose to use ePDCCH instead of legacy PDCCH for all data transmission on non-standalone or standalone NCT in Rel-12 [7]. Hence, for standalone NCT in dense deployments, small cells do not have to reserve resources for legacy PDCCH and CRS signal.
· PHICH/ePHICH
From capacity and ACK/NACK mapping point of view, Rel-8 PHICH is unapplicable for satisfying the requirements in Rel-11/12, especially in ePDCCH on Rel-12 NCT discussion. In consideration of capacity and overhead, ePHICH is preferred for PUSCH HARQ-ACK reporting in both cross-carrier and no cross-carrier scheduling with low implementation complexity, particularly on standalone NCT [7]. 

· PCFICH/ePCFICH
If ePDCCH is adopted to replace legacy PDCCH for all data transmission on Rel-12 NCT, the PRBs location of ePDCCH needs to be indicated [7].
Unlike non-standalone NCT where the PRBs location of ePDCCH can be informed by RRC signal from legacy carrier, for standalone NCT, PCFICH/ePCFICH or a new signalling mechnism is required to indicated the PRB location of ePDCCH, and details need further consideration.

Proposal 2: For standalone NCT, PDCCH and PHICH have no necessity of existence, but ePDCCH/ePHICH/ (e)PCFICH should be considered. 
2.2.2 Reference signal design

In Phase 2, we also have to consider the enhancement of reference signals for standalone NCT

· Synchronization signal design
For synchronized NCT, working assumption is that Rel-8 PSS/SSS sequences are transmitted[8]. For unsynchronized NCT, discussion on new DM-RS pattern design or DM-RS puncturing is still going on, and the baseline is keeping PSS/SSS locaton as Rel-8 [6]. 
For standalone NCT in small cell deployment, non-co-located nodes may use different local oscillators. That means independent time-frequency synchronization is required for these nodes. Therefore, it is necessary to have PSS/SSS signals for standalone NCT, whether PSS/SSS location is kept as Rel-8 or changed is FFS. 
Proposal 3: For standalone NCT, PSS/SSS signals are required and whether kept as Rel-8 or changed is FFS. 
· Time-frequency tracking signals
In Rel-11 NCT, time and frequency tracking reference signals have been widely discussed for unsynchronized NCT, and the reduced CRS (carry 1 RS port consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence with 5ms periodicity) was agreed in RAN1#68Bis [8]. 
For standalone NCT, it is important to retain independent tracking ability, and thus tracking signal is needed. From the performance requirement point of view, whether reduced CRS can provide sufficient tracking accuracy needs further simulation, but the subframe and bandwidth configuration issues of reduced CRS need consideration [9]. 
Proposal 4: For standalone NCT, time-frequency tracking signal is required, and whether reduced CRS can provide sufficient tracking accuracy needs further simulation. 
· DM-RS signal optimization
Recently, new DM-RS pattern designs have been proposed to handle the collision with PSS/SSS. In addition, based on the agreement in [8], the reduced CRS is not used for demodulation. If Rel-8 CRS/reduced CRS is removed on standalone NCT, then CRS-based PBCH demodulation of doesnot work any longer, which needs other reference signals to help demodulate PBCH, such as DM-RS. Therefore, for standalone NCT, DM-RS signal optimization should be considered. 
Proposal 5: For standalone NCT, DM-RS signal optimization should be considered.

· RRM measurement signal
In [10], CSI-RS or reduced CRS are proposed for RRM measurement on unsynchronized NCT in Phase 1. In such case, unsynchronized NCT works as a secondary cell, and its mobility measurement is only excuted in RRC_CONNECTED mode. 

For standalone NCT in second phase, it is possible to be operated on both macro and small cells[6]. Thus, mobility measurements should be performed in both RRC_IDLE mode and RRC_CONNECTED mode. If Rel-8 CRS signal is removed/sparsed, either CSI-RS or reduced CRS is considered for RRM measurement, depends on whether they can achieve the precision. If current CSI-RS structure or the density of reduced CRS does not provide sufficient accuracy for RRM measurement, possible enhancements are in demand. 
Proposal 6: For standalone NCT, RRM measurement should be performed in RRC_IDLE mode and RRC_CONNECTED mode, and the choice of CSI-RS or reduced CRS depends on their achieveable accuracy.
· RLM measurement signal
In Rel-8/9 LTE, CRS signal is exploited for RLM measurement to estimate PDCCH decoding performance in the connected mode. 
For Rel-12 NCT, if legacy PDCCH is not supported and Rel-8 CRS is removed/sparsed, other reference signals may be needed to perform RLM measurement, such as reduced CRS or DM-RS. 

Proposal 7: For standalone NCT, reduced CRS or DM-RS can be used for RLM measurement.

2.2.3 System information related issues
In Rel-8 LTE, CRS signal was exploited for the PBCH demodulation. 
For standalone NCT in second phase, if Rel-8 CRS is removed/sparsed, the original procedure for PBCH demodulation is not applicable. Thus, in our opinion, it is necessary to define a new mechanism for system information broadcast and acquisition [2]. Such mechanism should consider time-frequency resource allocation for PBCH, reference signals for demodulation of PBCH, such as DM-RS signal, and system acquisition process, etc. 
Proposal 8: For standalone NCT, it is necessary to define a new mechanism for system information broadcast and acquisition.
2.2.4 ePDCCH CSS
In Rel-11, ePDCCH didnot design common search space, using the common search space of legacy PDCCH instead to indicate ePDCCH region. 
Similar to the PBCH demodulation, Rel-8 CRS signal is used for demodulation of downlink control channel. If CRS signal is removed on standalone NCT, the demodulation procedure will be impacted. Therefore, it is preferred to design common search space for ePDCCH on standalone NCT to assist with system information acquisition. 
Proposal 9: For standalone NCT, it is preferred to design common search space for ePDCCH, and details need further discussion.

3 Conclusion

In this contribution, we have identified the scenarios for standalone NCT and discussed the relative issues for standalone NCT, and gave the following suggestions. 
Proposal 1: Standalone NCT employed to small cells out of macro coverage, especially in dense small cell deployments, is a typical scenario that requires new signal/channel design and specification modification. 

Proposal 2: For standalone NCT, PDCCH and PHICH have no necessity of existence, but ePDCCH/ePHICH/ (e)PCFICH should be considered. 

Proposal 3: For standalone NCT, PSS/SSS signals are required and whether kept as Rel-8 or changed is FFS. 

Proposal 4: For standalone NCT, time-frequency tracking signal is required, and whether reduced CRS can provide sufficient tracking accuracy needs further simulation. 

Proposal 5: For standalone NCT, DM-RS signal optimization should be considered.
Proposal 6: For standalone NCT, RRM measurement should be performed in RRC_IDLE mode and RRC_CONNECTED mode, and the choice of CSI-RS or reduced CRS depends on their achieveable accuracy.

Proposal 7: For standalone NCT, reduced CRS or DM-RS can be used for RLM measurement.
Proposal 8: For standalone NCT, it is necessary to define a new mechanism for system information broadcast and acquisition.
Proposal 9: For standalone NCT, it is preferred to design common search space for ePDCCH, and details need further discussion.
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