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1 Introduction

The first phase of NCT will specify the New Carrier Type being aggregated with a legacy LTE carrier with necessary enhancements for transmission of data and control.

In this contribution, we give our views with respect to several aspects for Non-standalone 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 a fairly 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 induces large 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.
2.2 CSI for NCT 

NCT introduced Reduced CRS. This makes CRS less suitable for measurement. CSI-RS became the main reference to estimate CSI on NCT.
When UE is configured with Pcell and Scell ​​(Pcell is compatible carrier, and Scell ​​is non-standalone NCT), conflict of CSI feedbacks may happen with higher number of CSI processes. Since NCT will work with both CA and CoMP operation, the conflict will get higher probability. In Rel-11, UE can only select one carrier’s P_CSI to the base station, and selection give high priority to Pcell. However, one motivation of introducing NCT is to enhance the data transmission efficiency and could be for main traffic of some UE. It should be considered to enhance the solution for feedback conflict.
· For case CSI report collision between non-standalone NCT and backward compatible carrier, it needs some enhancement.
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.

2.4 Reduced CRS for NCT
The Reduced RS (transmitted every 5 ms) port is mainly designed for time/frequency tracking. However, the bandwidth of Reduced CRS has not been decided. 

The Reduced CRS is basically introduced for frequency/time tracking. It was not discussed for measurement. For CSI, CSI-RS will be sufficient for NCT. We provide analysis of the RRM measurement for NCT in [4], and recommend the RCRS not be used for RRM measurement in NCT.

Regarding the starting subframe for Reduced CRS, two considerations are as below.

1: Synchronization performance at the edge of cell.

· Assuming that transmission of Reduced CRS are fixed in subframe #0 and #5 for all cells, because of the same Reduced CRS mapping position between neighbour cells, there inevitably exists interference at the edge of cell, which will impact on the time/frequency tracking  performance. 
2: Subframe number for Reduced CRS.

· The starting position of 5 ms Reduced CRS on NCT should be defined.
One possible solution is to introduce subframe offset parameter (CRSsubframeoffset). CRSsubframeoffset, configured by higher layers, describes the first subframe position carrying Reduced CRS. By CRSsubframeoffset and information of 5ms periodicity, series of subframe locations within a radio frame could be defined. CRSsubframeoffset ranges from {0, 1, 2, 3, 4} in FDD. When CRSsubframeoffset are configured to 0, Reduced CRS are mapped to subframe #0 and # 5 in a radio frame, and so on. For two adjacent cells, two different Reduced CRS subframe is taken and interference from Reduced CRS can be avoided.
· Reduced CRS should be not used for CSI and RRM measurement in NCT. 
· Subframe location of Reduced CRS needs to be further discussed in Rel-12.
2.5 Transmission mode for NCT
For Rel-11 TM9, the interference estimation for CSI feedback was based on CRS when the parameter pmi-RI-Report is not configured by higher layers. Since CRS in NCT is reduced, it is preferred to report always based on CSI-RS. Therefore, the parameter pmi-RI-Report shall always be configured in TM9 on the NCT and the UE shall derive the channel measurements for computing the CQI value based on only the CSI-RS.
Which DM-RS port used for PDSCH demodulation is not eventually determined for DCI format 1A scheduling an NCT.  Compared with transmit diversity scheme, using single DM-RS port will better support MU-MIMO with some flexibility and low signalling overheads. This should be taken into account when discuss which DM-RS port is used for PDSCH demodulation in Rel-12.
· The parameter pmi-RI-Report should always be configured in TM9 on the NCT and the UE shall derive the channel measurements for computing the CQI value based on only the CSI-RS.
· Supporting MU-MIMO should be taken into account when discuss which DM-RS port is used for PDSCH scheduled by format 1A.

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.

· For case CSI report collision between non-standalone NCT and backward compatible carrier, it needs some enhancement.
· 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.

· Reduced CRS should be not used for CSI and RRM measurement in NCT.  

· Subframe location of Reduced CRS needs to be further discussed in Rel-12.
· The parameter pmi-RI-Report should always be configured in TM9 on the NCT and the UE shall derive the channel measurements for computing the CQI value based on only the CSI-RS.
· Supporting MU-MIMO should be taken into account when discuss which DM-RS port is used for PDSCH scheduled by format 1A.

4 Reference
[1] 3GPP TSG RAN WG1 Meeting #69, RAN1 Chairman’s Notes
[2] 3GPP TSG RAN WG1 Meeting #66bis, RAN1 Chairman’s Notes
[3] RP-121415, New WI proposal: New Carrier Type for LTE, Ericsson, ST-Ericsson
[4]R1-130125, Considerations on measurement in New Carrier Type, ZTE 








































































































































































































































































































































 1/3

