3GPP TSG-RAN WG1 Meeting #71                                                                                  R1-124832
New Orleans, USA, 12th – 16th November 2012
Source: 
ZTE

Title:                   Issues for Non-standalone New Carrier Type
Agenda item:
6.3.1.3
Document for:
Discussion & Decision
1 Introduction

The following WI for New Carrier Type was agreed in RAN plenary:
The objective of the work item is the following:

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.

In a second phase specify enhancements to the New Carrier Type also considering the findings of the small cell related Rel-12 studies (from RAN#60)

· Specify necessary means to allow standalone and macro-assisted operation on the New Carrier Type, including

· A broadcast mechanism to acquire system information, a common search space for ePDCCH and UE mobility support.

· If justified by the small cell related studies, specify necessary means to support a dual dormant / active state, which means DTX like eNB behaviour (with long DTX cycles) and corresponding UE procedures, with or without reduced CRS in the active state.

· Verify the suitability of the solutions specified in the first phase for the purposes of standalone New Carrier Type operations and small cells and update the necessary functionalities and signals if necessary.

· Specify corresponding UE and eNB core requirements

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.

In this contribution we present our views with respect to Non-standalone NCT operation in Rel-12. 
2 Discussion

2.1 ePHICH for NCT
The following was agreed in RAN WG1 meeting #69:
Agreement:

· TMs 1- 8 are not supported on the NCT

· “up to 8 layer transmission scheme” is supported on the NCT

· DCI formats 1A, 2C (including any Rel-11 bit changes) are supported for PDSCH transmissions on the NCT, both on ePDCCH on the NCT and by cross-carrier scheduling from the associated legacy carrier

· If DCI format 1A is used, a single DM-RS port is used for PDSCH demodulation

· FFS which port

· Any new TM (or modifications to TM9) that may be introduced for CoMP, together with associated DCI format, will also be supported on the NCT

· ePDCCH can be transmitted on the NCT

· DCI formats 0 and 4 (including any Rel-11 bit changes) can be carried on ePDCCH on the NCT. 

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 the following alternatives:
Alt1:  on PHICH of the corresponding compatible carrier;
Alt2:  on ePHICH of the NCT;
Alt3:  indicated from the NDI (New data indicator) field of ePDCCH on NCT.

Alt1 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, Alt1 also need new behavior which will worsen the PHICH collision especially in case of cross-carrier scheduling. In contrast to Alt1, Alt2 will completely follow the Rel-11 behavior in the case. This will require some work for ePHICH.

Alt3 indicates the correct PUSCH data receive via the NDI field of some DCI Formats transmission on the NCT, such as DCI format0 or DCI format4. Considering the frequent DCI Format blind-detection, this approach seems more complex, and suffers the larger signaling overheads.
From the above analysis, Alt 2 should be the best option. So it is reasonable to give more preference towards the study of ePHICH for UL HARQ on the NCT.
· ePHICH should be designed for the new carrier type in R12.
2.2 CSI for NCT 

So far, the reference signals transmission on the NCT contain: CSI-RS, Reduced CRS and DMRS. CSI-RS is the main reference to estimate CSI on NCT.
In CA scenarios, there may exist the conflict of CSI reports, for example, when UE is configured the Pcell and Scell ​​(Pcell is compatible carrier, and Scell ​​is non-standalone NCT), if Pcell and Scell have the same CSI feedback type, feedback cycle, and feedback priority, this will cause the conflict of CSI feedback. In Rel-11, when this occurs, UE can only select one carrier’s CSI to the base station, and the selected carrier is Pcell. However, one motivation of introducing NCT is to promote the data transmission efficiency and could be for main traffic of some UE. When the CSI feedback conflict occurs, if we drop NCT’S CSI feedback, NCT’s transmission efficiency will be impacted. CSI feedback conflict to NCT may need different solution than PCell/Scell case. .
· For case CSI report collision between non-standalone NCT and backward compatible carrier, it need further analysis.
2.3 Cell ID for NCT
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

Base on the above assumption, we assume that one NCT can only correspond to a compatible carrier. Furthermore, 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.
· 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 designed for the new carrier type in R12.

· For case CSI report collision between non-standalone NCT and backward compatible carrier, it need further analysis.
· The compatible carrier associated with the non-standalone NCT should be configured as UE’s Pcell.
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