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1 Introduction

In this contribution, we give our views to several aspects for NCT operation in Rel-12. 
2 Discussion

2.1 ePHICH for NCT
It is agreed that one NCT could be linked with a UL carrier in operation. When UE is configured to receive UL grants for PUSCH on ePDCCH on the NCT, ACK/NACK signaling for UL HARQ can be transmitted in PHICH of the associated compatible carrier, ePHICH of the NCT, or be indicated from the NDI (New data indicator) field of ePDCCH on NCT.

Using PHICH in compatible carrier will have quite low specification impact due to the reuses of the Rel-11 PHICH design. However, All ACK/NACK signaling for UL HARQ on the NCT will be transmitted on the corresponding compatible carrier. This increases probability of PHICH collision on the corresponding compatible carrier. Besides, according to the Rel-11 specification for Carrier Aggregation, when CC1 carrier was configured to transmit the UL grant, the subsequent ACK/NACK signaling for UL HARQ should be on the CC1 carrier. Thus, transmitting all ACK/NACK signaling for UL HARQ of NCT on the corresponding compatible carrier also needs new behavior which will worsen the PHICH collision especially in case of cross-carrier scheduling. In contrast, ePHICH can completely follow the Rel-11 behavior in the case.

NDI field of some DCI Formats transmission on the NCT, such as DCI format0 or DCI format4, can indicate if the correct PUSCH data is received. Considering the frequent DCI Format blind-detection, this approach seems more complex, and suffers the larger signaling overheads.
From the above analysis, introduction of ePHICH is preferred. 

· ePHICH should be introduced for the new carrier type in Rel-12.
To introduce ePHICH, we can utilize distributed type EPDCCH set and adopt common DCI format containing HIs (HARQ-ACK indicators) of the group of UEs similar to DCI format 3/3A. This will have low standardization effort.
·  Adopting compact DCI format for ePHICH design.

2.2 TDD Special subframe configuration on NCT
In NCT, CRS port 0 is transmitted with 5ms periodicity and it has been agreed that CRS is not used for demodulation purpose. More likely that CRS will be transmitted in a normal subframe containing 4 symbols of CRS for the reliable time/frequency tracking and/or RRM measurement.

Special subframe configurations 0 and 5 are also preferred to be configured on NCT. Since DMRS pattern has not been defined for those special subframe configurations, DMRS-based EPDCCH/potential PDSCH transmission are not possible. EPDCCH in DwPTS should be transmitted at least for UL grant/Group power control. Otherwise, UL scheduling and HARQ operation will be impacted. Thus, DMRS pattern should be defined for that EPDCCH demodulation, when 3 OFDM symbols are available in DwPTS. PDSCH transmission may not be transmitted in so fewer OFDM symbols.
· It is preferred that special subframe configurations 0 or 5 with EPDCCH are supported on NCT. 

2.3 NCT associated with a compatible carrier
The following was agreed in RAN WG1 meeting #66bis:
Working assumptions:

· Introduce at least one new carrier type in Rel-11 (bandwidth agnostic from a RAN1 point of view), with at least reduced or eliminated legacy control signalling and/or CRS

· at least for the downlink (or for TDD, the downlink subframes on a carrier)

· associated with a backward compatible carrier

Two understanding are for this conclusion.

1: From the perspective of the base station, one NCT can only correspond to a compatible carrier in each cell. From the UE side, UE understands that one NCT can only be associated with a backward compatible carrier. 
2: From the perspective of the UE, one NCT can only correspond to a compatible carrier when one NCT was used for a UE. From the base station side, it was allowed that one NCT can be associated with different backward compatible carrier.
Furthermore, non-standalone NCT can only be configured as UE’s Scell for transmitting data. According to Rel-11 specification for CA scenario, base station forwards Scell’s broadcast system message via ​​Pcell to UE. Therefore, we propose that non-standalone NCT can be configured as UE’s Scell and the corresponding compatible carrier should be configured as the UE’s Pcell.

· It should be clarified whether one NCT associated with a compatible carrier is identified from the perspective of the UE.

· The compatible carrier associated with the non-standalone NCT should be configured as UE’s Pcell.
3 Conclusion
This contribution analyzed the potential issues for non-standalone NCT, and provided proposals:

· ePHICH should be introduced for the new carrier type in Rel-12.
· Adopting compact DCI format for ePHICH design.
· It is preferred that special subframe configurations 0 or 5 with EPDCCH are supported on NCT. 

· It should be clarified whether one NCT associated with a compatible carrier is identified from the perspective of the UE.

· The compatible carrier associated with the non-standalone NCT should be configured as UE’s Pcell.
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