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1. Introduction
Since RAN1#72bis, it has been discussing on the feasibility of standalone NCT including which scenarios and features are useful with comparison of other carrier types (e.g. BCCT and non-standalone NCT) [1]-[11]. Consequently, we have observed it as below, and it is decided to further discuss the pros and cons for S-NCT with various considerations and the scenarios in this meeting. Therefore, this contribution further discusses those aspects related to the S-NCT and provides our views. 
	Observations: 
· Benefits cited for S-NCT compared to NS-NCT:

· Throughput increase and load balancing in the presence of non-CA-capable UEs

· S-NCT can be PCell

· can support PUCCH offloading (but could be provided without S-NCT)

· S-NCT can provide the benefits of NCT (increased spectral efficiency (less than NS-NCT when compared with BCT), improved het net support, energy saving) in additional scenarios compared to NS-NCT, e.g.:

· non-ideal backhaul to the site hosting the BCT

· single carrier co-channel het net

· new frequency bands

· legacy carrier coverage holes (if legacy UE support is not required)

· S-NCT may be able to provide greater energy saving than NS-NCT (if legacy UE support is not required)

· Can avoid CA by using a single carrier of larger BW

· Can support MBMS for IDLE UEs

· Reasons cited against S-NCT

· Additional specification effort beyond what is needed for NS-NCT:

· DM-RS based PBCH (or TDM legacy and new subframes to enable existing PBCH to be reused)

· CSS on EPDCCH (but may be useful even without S-NCT)

· Mobility support for IDLE mode

· RLM

· Possibly EPHICH

· Benefits could be provided by other means, e.g. 

· macro-assisted NS-NCT

· details FFS (E///: macro-assisted NS-NCT may need S-NCT)

· eNB dormancy

· details FFS

· If S-NCT is used to replace both BCT and NS-NCT, no support for legacy UEs

Next steps for RAN1#73:

· Discuss further the above pros and cons 

· Consider some scenarios where the greatest benefits of S-NCT are claimed, and in those scenarios assess the benefits of S-NCT w.r.t. BCT, and w.r.t. BCT+NS-NCT when applicable:

· SCE scenario 1 with non-ideal backhaul from small cells to macro

· (co-channel, so NS-NCT is not applicable)

· SCE scenario 2a with non-ideal backhaul from small cells to macro

· (macro coverage exists, but non-ideal backhaul presents challenges for NS-NCT)

· SCE scenario 3

· (macro-coverage non-existent so NS-NCT is not applicable)

· Macro-only scenario

· single carrier (NS-NCT not applicable)

· dual carrier CA

· Include consideration of:

· load balancing

· relative complexity for UEs to support CA vs NCT

· proportion of non-CA-capable UEs

· proportion of NCT-capable UEs

· handling of non-NCT-capable UEs

Note: NS-NCT requires Rel-10 CA. 


2. Scenarios and considerations for S-NCT
As discussed in RAN1#72bis, it should be discussed which scenarios can give us the greatest benefits of S-NCT in conjunction with different functionalities and carrier types when applicable. First of all, it would be beneficial for us to focus on the small cell scenarios as well as macro-only scenario as discussed in [1][2].
SCE scenario 1 (with non-ideal backhaul from small cells to macro):

In the small cell scenario 1 where it is deployed on a single carrier frequency and assumed with non-ideal backhaul between a macro and small cells, there can be some possible deployment cases by using different carrier types and sites, such as (BCT@macro and NCT@small cell) or (NCT@macro, NCT@small cell). Among these combinations, we basically see that it is desirable to firstly deploy BCT in the macro to support backward compatibility, while in case of the small cells, deploying the NCT instead of BCT is highly preferred to obtain the benefits (e.g. enhanced spectral efficiency, improved hetnet support and energy efficiency) of NCT and flexible small cell operation by using DL power control scheme which would provide flexible inter-cell interference coordination and efficient power consumption.
In the given scenario, the one viable option here would be to deploy the S-NCT in small cell, if it is not required to support legacy UEs that cannot access to the small cells using the NCT. Therefore, Using BCT for the macro would be highly likely to be general one of deployment scenarios in initial Rel-12 network which should take into account the legacy UEs while the NCT is deployed for small cells. As seen figure 1-1, NCT capable Rel-12 UEs can directly access to the small cells so that data offloading can be performed. However, the effect of the load balancing is dependent on the number of NCT capable UEs within the small cells and thus, it may occasionally result in resource waste if the majority of UEs are the legacy UEs in the cells. Furthermore, the legacy UEs that don’t know the existence of small cells, but locate in the vicinity of small cells will experience interference from small cells and thus, the coverage hole issue could be occur. In NCT UE point of view, when the NCT UEs are served by the small cells, strong interference from the macro cell can impact to the UEs. It should be also considered if the S-NCT is supported.
Meanwhile, as seen figure 1-2, the NS-NCT in the small cells may be supported even in this scenario, with the assistance of the dual connectivity and the macro cell, even if it is designed by purpose of the operation as a SCell in CA. However, it may be not much preferable option compared to the S-NCT, since it may require more complicated operations to transmit the common control information (e.g. SI, RAR, etc) and the data information by a macro and small cells under non-ideal backhaul as mostly general case, and the necessity and benefit of dual connectivity is still not clear in this co-channel scenario (i.e. single carrier frequency for both macro and small cell). Similarly with the case of S-NCT, the interference issues need to be considered as well.
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  Figure 1-1: Standalone NCT operation in SCE#1
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 Figure 1-2: Non-standalone NCT operation with dual connectivity in SCE#1


For the case where the NCT is deployed for a macro, corresponding deployments would not definitely support legacy UEs while it can provide most efficient frequency reuse and performance improvements to the NCT capable UEs if deployed. Therefore, it would provide network operators with flexible deployment scenarios especially in the area where there is no concern about backward compatibility.
Observation 1: it could be considered that S-NCT is a viable option to enjoy the benefits of NCT in SCE#1.

SCE scenario 2a with non-ideal backhaul from small cells to macro:

The main difference of the SCE scenario 2a 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, if ideal backhaul is assumed, using the non-standalone NCT together with inter-site CA (i.e. Rel-10 CA) in the SCE scenario 2a could give more performance benefits to the CA and NCT capable Rel-12 UEs in the coverage of the small cells, compared to deploying the standalone NCT in the small cells.
Meanwhile, considering non-ideal backhaul between macro and small cells, the Rel-10 CA cannot be work well for the CA and NCT capable UEs, in case NS-NCT for small cells is deployed in SCE#2a. Using the NS-NCT for the small cells will thus require additional considerations that would be dual connectivity and/or macro-assisted operation, even if it is currently unclear if the dual connectivity could be well performed due to no enough details when NS-NCT is deployed for small cell.
From the operation perspective (e.g. load balancing, complexity and UE capability) among two features, following observations are shown:
· Via S-NCT (@ small cell)
· Considering dense small cells, frequent handover and RRM measurement report by Rel-12 UEs may be required for cell selection (offloading). Therefore, UE power consumption could be concerned especially for IDLE mode UEs.
· Interference on common control channel (e.g. EPBCH) between small cells needs to be solved considering camping on the small cell for the load balancing.
· For CA and NCT capable Rel-12 UEs, it would be also possible to perform the dual connectivity for receptions of the information on inter-bands which are hosted through different sites if supported.
· For non-CA capable and NCT Rel-12 UEs, it would naturally support data off-loading via the small cell and thus, there may be no motivation of the dual connectivity.
· Even when there is a coverage hole which does not covered by macro cells, S-NCT is beneficial if there is no need for the support of legacy UEs.

· It is highly likely to be mandatory feature due to necessity of supporting IDLE mode UEs different from that of the NS-NCT which is only related to RRC-Connected mode UEs.
· Via BCT(@ macro)+NS-NCT (@ small cell)
· Faster adaptation for data off-loading than that of S-NCT.

· It will always have to mandate the coverage of small cells under that of the macro. It would restrict the usage of the NCT.
· For CA and NCT capable Rel-12 UEs, it would be possible to perform the dual connectivity for load balancing and performance improvement on inter-bands which are hosted through different sites if supported.

· For non-CA capable and NCT Rel-12 UEs, it will require the capability on the dual connectivity for load balancing.
· If the dual connectivity is based on a TDM manner from different bands/sites for this case, it may need guard time for receiving DL signal from inter-bands and inter-sites for non-CA capable UEs. (e.g. like half-duplex FDD)
For the case where the NCT is deployed for a macro, the similar observations are made as SCE#1.
Observation 2: In the SCE#2a with non-ideal backhaul, it is considered that the necessity of the S-NCT will be dependent on the detail design of dual connectivity.
SCE scenario 3:

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. 
Observation 3: In the SCE#3, it is considered that the necessity of the S-NCT will be dependent on the policy of network operators regarding whether BCT or S-NCT is deployed.

Macro-only scenario

If it is decided to deploy the NCT on macro cell, then there can be two options for the NCT depending on the number of carrier as followings:
· If one carrier is deployed,

· S-NCT is only an option.

· If more than two carriers are deployed,

· F1 BCT and F2 NS-NCT
· There is no backward compatibility issue via F1 BCT.

· It can give only CA and NCT capable UEs the benefits of NCT.
· It will cause resource waste if there is small number of CA capable UEs in the macro (load balancing issue).
· F1 BCT and F2 S-NCT

· There is no backward compatibility issue via F1 BCT.

· It can give the benefits of NCT for both CA and non CA capable UEs if those UE is also supported with NCT capability. 

· It will provide good load balancing ability in network point of view when there are various types of UEs in the macro.

· F1 S-NCT and F2 S-NCT/NS-NCT

· There is a backward compatibility issue due to absent BCT.
· It will require the NCT capability to the all UEs in the macro cell

· From spectral and energy efficiency perspective, it is expected that best performance improvement would be provided with this option.
Basically, we see that BCT can be first applicable option for macro in order to support legacy UEs. However, if network operators decide to deploy the NCT, one of above options can be considered even though it is not sure how fast these options can happen in the future.
In summary, we discuss the feasibility of the standalone NCT focusing on the small cell enhancement scenarios as well as macro-only scenario. According to observations above, it is concluded that the effectiveness and usefulness of the standalone NCT can be required in some scenarios, and it is highly related to how fast Rel-12 networks and UEs are shown in future. Therefore, at this stage, we think it would be beneficial for network operators to support the standalone NCT at least for covering the challenging deployment scenarios where it is difficult to use the NS-NCT.
Proposal 1: It is slightly preferred to support the S-NCT in Rel-12. If the S-NCT is supported in Rel-12, only essential features for S-NCT should be discussed.
3. Conclusions
This contribution provides our view on the S-NCT considering its applicable scenarios. The following observations and a proposal are made:
Observation 1: it could be considered that S-NCT is a viable option to enjoy the benefits of NCT in SCE#1.

Observation 2: In the SCE#2a with non-ideal backhaul, it is considered that the necessity of the S-NCT will be dependent on the detail design of dual connectivity.
Observation 3: In the SCE#3, it is considered that the necessity of the S-NCT will be dependent on the policy of network operators regarding whether BCT or S-NCT is deployed.

Proposal 1: It is slightly preferred to support the S-NCT in Rel-12. If the S-NCT is supported in Rel-12, only essential features for S-NCT should be discussed.
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