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1
Introduction
In this contribution, we discuss use case for standalone New Carrier Type (NCT) mode.   
2
Standalone NCT operation
Standalone operation of NCT has been proposed to be studied in phase 2 of the NCT work item [1]. At RAN 1 #72bis, potential benefits and drawbacks of introducing standalone (S)-NCT were observed [2]. 

2.1 Claimed potential benefits on NCT

The list of claimed potential benefits of S-NCT at RAN 1 #72bis is:
· Throughput increase and load balancing in the presence of non-CA-capable UEs

· S-NCT can be PCell

· S-NCT can provide the benefits of NCT

· S-NCT may be able to provide greater energy saving than NS-NCT

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

· Can support MBMS for IDLE UEs

In the text below we discuss each of the claimed benefits and propose alternative solutions that do not require standardization of S-NCT.

Throughput increase and load balancing in the presence of non-CA-capable UEs is mainly based on the premise that throughput increase is based on the assumption of CRS overhead reduction. The overhead reduction pertains mainly to TM10 where CRS is not used for CSI feedback and demodulation purposes. For other transmission modes, CRS is utilized either for CSI feedback and/or demodulation purposes and hence cannot be removed. For 2 Tx antennas, CRS overhead is about 9.5% and it could be argued that is represent a sizable overhead for TM10. However, when compared to TM4, even if CRS is eliminated, the overhead savings are practically lost when DM-RS and CSI-RS is introduced to enable demodulation and channel feedback, respectively. TM-10 is necessary for some deployments, such as CoMP, but not needed for all. And for that reason it is unclear if we should evaluate the benefit for overhead reduction for TM10 or compare the performance to TM4. 

S-NCT is evaluated in the context of carrier aggregation and it is not reasonable to evaluate system performance when non-CA capable devices are present in the system. Instead of a larger number of non-CA capable S-NCT capable devices, a more likely scenario is that there would be large number of non-CA capable legacy devices that would not be able to use NCT. In this scenario it is reasonable to configure all component carriers and backward compatible carriers (BCT). In this case, Release-10 based CA can provide all the load balancing capability. The claimed overhead reduction gain of NCT only applies for TM-10 and it unclear that it provides any gain when compared to TM-4. 

S-NCT can be PCell. The main claimed benefit of configuring S-NCT as PCell is to provide PUCCH offloading. While configuring NCT and PCell is certainly one way to achieve PUCCH load balancing, PUCCH offloading can be provided with much smaller specification changes, by simply allowing PUCCH transmission on Scell. It is not necessary to define S-NCT just for the purpose of load balancing for PUCCH.
S-NCT can provide the benefits of NCT. The claimed benefits of NCT are: increased spectral efficiency, improved het net support and energy savings. It is claimed that S-NCT provides this benefits in additional scenarios, such as: 

· Non-ideal backhaul to the site hosting the BCT. The main issue is that PUCCH feedback is not available on SCell. This issue can easily be addressed by enabling PUCCH transmission on Scell. It is not necessary to define S-NCT just for that purpose.
· Single carrier co-channel het net. Reduced CRS density is the main motivation for the claimed single carrier co-channel hetnets benefits. Note however, that with standardization of CRS IC in Rel-11, Rel-11 UEs are likely to be able to suppress all the negative effects of CRS interference in Hetnet scenarios. Our results from [3] indicate that practical interference cancellation schemes provide performance very close to ideal removal of CRS interference. 

· New frequency bands. The main argument is that NS-NCT cannot provide load balancing capability for non-CA capable UEs. In case of new frequency bands, there would not be legacy UEs that can use this carrier and it is claimed that S-NCT can provide load balancing capability. If load balancing is ever an issue, one can always deploy BCT and load balancing argument would not apply.
· Legacy carrier coverage holes. In the scenario, support for legacy UEs is compromised if coverage holes are not addressed by BCT. For that reason we think that this scenario is not applicable.
S-NCT may be able to provide greater energy saving than NS-NCT. It is unclear if S-NCT can provide greater energy savings that NS-NCT or BCT. In our opinion, further study is needed in order to have proper modeling of power consumption at the eNB. Focusing on a single carrier, S-NCT transmits more overhead (e.g. broadcast messages) than a single NS-NCT carrier, therefore S-NCT in itself would not provide any greater energy saving over NS-NCT. It may be more practical to compare S-NCT to a combination of BCT and NS-NCT but in this case, the comparison depends on the number of carriers, the carrier BW combination etc., therefore  it is not clear to us, if S-NCT, NS-NCT and BCT with implemented dormancy would differ.

Can avoid CA by using a single carrier of larger bandwidth. The main use case for CA is aggregation of carriers that belong to different bands. It is not clear to us how S-NCT helps in this aspect. 
Can support eMBMS for IDLE UEs. As discussed in [4][5], eMBMS can be supported for UEs in RRC_IDLE on NS-NCT. 
2.2 Drawbacks of standardization of S-NCT in Rel-12
NCT is being standardized in Rel-12 as a non-standalone carrier, or Scell. This approach is more reasonable, having in mind that the main target for NCT type could be new small cell deployments at 3.5 GHz. Deployment of NCT as standalone carrier means that legacy UEs cannot operate at that carrier frequency and in our view, this restriction is a significant drawback in order to justify the standardization effort for relatively modest reduction in overhead for some scenarios. 

The standardization effort is significant, since deployment of standalone NCT requires redesign of the DL control channel, e.g., common search space (CSS) for EPDCCH, possibly support of ECIFCH and/or EPHICH, due to the absence of CRS based PCFICH, PHICH and PDCCH. Also due the fact that CRS is not used for demodulation, EPCFICH/EPHICH/CSS EPDCCH/(E)PBCH performance needs to be reevaluated and entire channel may need to be redesigned. The procedure for acquiring EPCFICH/EPHICH/CSS EPDCCH needs to be defined as well. RRM for idle mode UEs would be impacted too, since RRC_IDLE UEs camp only on a backward compatible carrier, Pcell.  In addition, a new RLM design would be necessary for S-NCT.  
2.3 Small cells scenarios  
We consider scenarios that are defined for small cell study and consider the above discussion on the claimed benefits and drawbacks of standardization of S-NCT.

· Small cells scenario 1 with non-ideal backhaul from small cells to macro. This is a co-channel scenario. Legacy UEs are not supported. In our view, this is not very good use case for deployment of either S-NCT or NS-NCT. All pre Rel-12 UEs would not be supported.
· Small cells scenario 2a with non-ideal backhaul from small cells to macro. The only issue in this scenario is to enable PUCCH transmission on SCell so that CSI and HARQ feedback are transmitted to small cells. This issue exists for S-NCT as well when considering CA capable UEs.  CA-based NCT should not be evaluated in the presence of non-CA devices.
· Small cells scenario 3. Legacy UEs are not supported in this scenario.  
In our views, the use case for S-NCT is even weaker in case of macro only scenario, as legacy UEs would not be supported. The standardization of S-NCT mode requires significant effort and the benefits appear marginal. It is not worth to break backward compatibility for minor changes, and it is more reasonable approach to wait for later releases or the occurrence of some new scenario (e.g. new band) where backward compatible operation is not possible. 
Proposal: Do not support standalone NCT mode in Rel-12.
3
Conclusions 
In this contribution, we discussed the standalone NCT mode in Rel-12. In our view, the drawbacks of standardization of standalone NCT mode outweigh potential benefits and for that reason we do not see the need for the specification of standalone NCT in Rel-12.  
Proposal: Do not support standalone NCT mode in Rel-12.
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