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1. Introduction

In the Rel-12 work item description (WID) regarding new carrier types (NCTs) [1], the following guidelines are given in the first phase work. 
· 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
· ...
Note that the work will proceed from the starting point of the agreements and working assumptions reached so far in RAN1 during the Rel-11 work item. 

As indicated above, the benefits from standalone NCT are to be evaluated compared to the legacy standalone carrier and the NCT aggregated with a legacy carrier. In this contribution, we describe the possible scenarios for the standalone NCT and the NCT assisted by a macro legacy carrier. 
2. Discussions Regarding Standalone NCT
At the RAN1 #66bis meeting, the following general motivations for introducing the Rel-11 NCT were identified.

· Enhanced spectral efficiency
· Improved support for het net
· Energy efficiency
Among these motivations, the main advantage brought about by a standalone NCT would be energy efficiency. For example, in rural areas, energy saving is achieved by not transmitting any DL signal when there are no data. However, we note that similar functionalities may be actualized through the dormant mode although the achievable gain would be dependent on the scenarios. Therefore, we would need to identify clear justification for introducing a standalone NCT instead of the dormant mode. 
Another example is to deploy the standalone NCT outside the macro coverage, e.g., indoor environment as shown in Fig. 1. If a standalone NCT is not supported, the frequency band adopting the NCT is not used outside the macro legacy coverage. This would be one of the reasons why the standalone NCT is needed. However, in our view, legacy UEs could not receive any cellular service in such areas, where only standalone NCT cells are available, and so legacy-carrier cells using the existing frequency band would also need to be deployed in such coverage holes. Therefore, we feel that the justification for the standalone NCT would be questionable in this scenario as well. 
On the other hand, the following disadvantages for introducing standalone NCT are observed.

· Legacy UEs cannot receive any cellular service in an area where only stand-alone NCT cells are deployed (as discussed above).

· In other words, legacy carriers should be operated in any place in general, and so the justification for the standalone NCT would be questionable.

· Larger specification impacts
· Initial cell selection mechanism for the standalone NCT should be established. This would necessitate specification effort on a common search space on the EPDCCH, enhanced PHICH and additional signalling of the system information. 
· Collision handling of PSS/SSS and DM-RS
· As discussed in [2], a shift of the PSS/SSS would have a large impact on the cell selection procedure, especially if the coexistence of a legacy carrier and NCT is allowed. The cell selection behavior is quite important and careful consideration is required from a system design point of view.
From the discussion above, we think that the advantage from energy efficiency is not sufficient to justify support for a standalone NCT considering the disadvantages, e.g., specification efforts. If a standalone NCT is to be specified in Rel-12, design for the stand-alone NCT should take into consideration in the initial cell selection scheme.
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Figure 1 – Possible deployment scenario for standalone NCT.
3. Discussions for NCT Assisted by Macro Cell Layer
We consider that the main usage case for the NCT is dual connectivity or intra/inter-eNB carrier aggregation operation assisted by the macro cell layer in dense small cell deployments as SCE scenario #2a/#2b [3]. In super-dense small cell deployments or application of dynamic TDD, the influence of CRS interference would be severer, and thus a higher performance gain by removing the CRS is obtained as shown in Table I (see details in [4]). Another benefit to using the NCT in a dense small cell deployment is flexible small cell operation. By eliminating the cell-specific parameters applied to the CRS and PSS/SSS, the enhanced dynamic range of the DL power control could make it possible to control the transmission bandwidth and power density more flexibly. In other words, if the existing CRS and PSS/SSS remain intact, these motivations become less attractive. Furthermore, if synchronized FDD/TDD networks are assumed, the pilot pollution for the CRS and PSS/SSS would be an issue in super dense small cell scenarios. Therefore, we propose the following.
Proposal: Issues regarding the pilot pollution for the CRS and PSS/SSS should be addressed, e.g., by removing the cell-specific channels/parameters , when designing the NCT.
Table I – Gain from NCT compared to the legacy carrier [DOCOMO]

[image: image2.emf]Active factor 0.0 0.1 0.2 0.3 0.5 0.7 1.0

NCT 304% 34% 21% 17% 12% 10% 7%

NCT w/o RS 425% 46% 32% 27% 15% 13% 11%

Legacy CRS-IC 25% 11% 6% 4% 1% 1% 2%

(a) Gain in 5 % UE throughput

 [image: image3.emf]Active factor 0.0 0.1 0.2 0.3 0.5 0.7 1.0

NCT 153% 30% 18% 14% 12% 11% 12%

NCT w/o RS 197% 38% 21% 17% 13% 11% 9%

Legacy CRS-IC 35% 13% 6% 4% 3% 2% 3%

(b) Gain in 50 % UE throughput


4. Conclusion

In this contribution, we presented our views on the scenarios and usage cases for the Rel-12 NCT. Regarding the standalone NCT, strong motivation to support it may not be clear yet considering the additional specification effort. We currently see a usage case for the NCT for the dual connectivity or intra/inter-eNB carrier aggregation operation assisted by the macro cell layer in dense small cell deployments. We provided the potential benefits from the NCT in dense small cell deployment scenarios, i.e., interference avoidance and flexible small cell operation. For the design of the NCT, we propose the following.
Proposal: Issues regarding the pilot pollution for the CRS and PSS/SSS should be addressed, e.g., by removing the cell-specific channels/parameters, when designing the NCT.
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