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1 Introduction
During RAN1#67 meeting, the following conclusion was drawn regarding the scenarios to be supported by the additional carrier types.
Conclusion:

In the design of the new carrier type, support shall be provided for operation in both of the following scenarios (not necessarily equally optimized for both cases – take into account the gain that can be achieved):

· Synchronized carriers, i.e. where the legacy and additional carriers are synchronized in time and frequency to the extent that no separate synchronization processing is needed in the receiver.

· Unsynchronized carriers (i.e. where the legacy and additional carriers are not synchronized with the same degree of accuracy as for the synchronized carriers).

Note that synchronization is considered from the perspective of the UE receiver. 

We have a companion contribution [1] discussing acquisition/synchronization/tracking and RS design specifically. The rest of the design considerations are discussed here. Note that the discussion focuses on DL only.
2 Design Considerations 
For some synchronized carriers, the new carrier can completely rely on the associated backward compatible carrier for synchronization/tracking/measurement. Therefore, it can be designed without PBCH/Release-8 SIB/Paging/CRS/PSS/SSS/PCFICH/PHICH/PDCCH. This concept aligns with the properties of extension carriers and carrier segments that were previously discussed.

With the removal of all these channels/signalling, it provides enhanced spectral efficiency, improved support for HetNet, and energy efficiency, which were identified as the main motivations for introducing a new carrier type.
· Enhanced spectral efficiency

· Removing legacy control signalling (e.g. PSS/SSS/PBCH/SIB) and CRS improves the spectral efficiency. CRS is the biggest contributor among all these factors.
· ePDCCH can be adopted instead of PDCCH to improve the spectral efficiency of the DL control channel.

· Improved support for HetNet

· When the legacy PDCCH and CRS are removed, the time domain interference coordination eICIC is no longer needed.

· Energy efficiency

· When PCFICH/PHICH/PDCCH and CRS are removed, the entire subframe becomes empty when no data or CSI-RS is scheduled in the subframe. In this case, the eNB can enter sleep mode throughout the subframe, thus saving power.
This mode is especially useful at supporting a small carrier expansion that is contiguous with the existing carrier, which is of great interest to operators when performing the spectrum refarming. Considering the benefits and the importance of the use cases, we think it is necessary for the new carrier type to support this mode without PBCH/Release-8 SIB/Paging/CRS/PSS/SSS/PCFICH/PHICH/PDCCH.

Proposal 1: The new carrier type shall support a mode that operates without PBCH/SIB/Paging/CRS/PSS/SSS/PCFICH/PHICH/PDCCH.

PCFICH/PHICH/PDCCH

If legacy PDCCH is not present on the new carrier, the scheduling can be done through one of the following two ways:

· Cross-carrier scheduling from the associated backward-compatible carrier: this may raise some concern on the PDCCH capacity on the associated carrier.

· ePDCCH: the ePDCCH WI was recently approved in RAN#54 [2]. It should be able to support the new carrier type, improve the PDCCH capacity and provide interference coordination on the control channel. It also alleviates the capacity issue on the associated carrier compared to the previous option.
However, whether PHICH and PCFICH can be removed is still questionable. If cross-carrier scheduling is used, there is no need for PHICH (and PCFICH) on the new carrier, because the HARQ-ACK feedback is sent on the associated backward-compatible carrier. If ePDCCH is used, the immediate question is whether a new design is needed for PHICH in order to achieve similar interference coordination capability on the frequency domain for PHICH. This also falls under the scope of the ePDCCH WI. An example of such a new design is presented in [3].
The PCFICH information can already be provided semi-statically in Rel-10 for cross-carrier scheduling cases. This mechanism would work for the new carrier type. But there may be a need to extend the possible values to include 0, because no legacy control region would be needed if cross-carrier scheduling is used or ePDCCH/ePHICH is used. 
Proposal 2: Legacy PDCCH is not needed for the new carrier type. An enhanced PHICH design should be considered for the new carrier type to be used together with ePDCCH.
For both synchronized and unsynchronized carriers, PBCH/SIB/Paging can always be delivered on the associated backward-compatible carrier. Similarly, cell ID and CP length, which is currently carried by PSS/SSS, can also be signaled to the UEs on the associated backward-compatible carrier. The acquisition/synchronization/tracking and RS design are discussed in details in a companion contribution [1].
3 Conclusion
We discussed the design considerations for the new carrier type, and proposed the following:
Proposal 1: The new carrier type should support a mode that operates without PBCH/SIB/Paging/CRS/PSS/SSS/PCFICH/PHICH/PDCCH.

Proposal 2: Legacy PDCCH is not needed for the new carrier type. A new PHICH design should be considered for the new carrier type to be used together with ePDCCH.
Combined with proposals in [1], these principles allow a flexible design for the new carrier type to accommodate both synchronized and unsynchronized scenarios. The configurable parameters can be delivered to the UE via broadcast or dedicated signalling. It allows the signals/channels to be configured properly to minimize the overhead for all deployment scenarios, while still providing sufficient capability.
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