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1 Introduction

In RAN#57 in Chicago, a new Work Item for New Carrier Type (NCT) for LTE in E-UTRA specifications was approved [1]. The WI was updated at RAN#58 [2]. The WI consists of multiple tasks. In this paper we initiate the discussion on NCT and propose a time plan to ensure that the WI can be finalized in time.
2 Discussion

The new Work Item “New Carrier Type for LTE” has a finalization date for the core part in December 2013 (RAN#62). The WI has the following objectives according to the WID [2]:
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

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#61)

· If justified by the evaluation, 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. Note that the dual dormant / active state can be specified for NCT aggregated with a legacy carrier and / or operating in a macro assisted mode even if the standalone carrier is not justified by the evaluation. 

· 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 finalization date for the conformance specifications is set to June 2014 (RAN#64).
Finally there is an LS [3] which asks:

Agreement (at least for the case of a carrier of the new type being “unsynchronised” (see below for definition in this context) with the associated backward-compatible carrier):

· New carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity

· This RS port is not used for demodulation

· FFS how RSRP measurements would then be handled for the NCT 

· Bandwidth of the RS port is FFS until RAN1#69 between one of:

· full system BW, and

· min(system BW, X) where X is selected from {6, 25}RBs

· configurable between full system BW and min(system BW, X)

                                              <…>

Agreement (for unsynchronised cases): Rel-8 PSS/SSS sequences are transmitted.

· From the perspective of time and frequency tracking accuracy, which bandwidth (as listed in the agreement above) is considered as sufficient?

· How should the RRM measurements be handled for the new carrier type?

· If the RRM measurements are performed based on the RS port described above, which bandwidth (as listed in the agreement above) is considered as sufficient?


In general RAN4 work is to take into account outcome of RAN1 work on NCT, but some initial comments can be made.

For BS core work the TX side is impacted by the new RS structure which requires the EVM definition to be reevaluated and BS new conformance test models E-TM etc, to be developed. The BS RX impact is less if existing channel bandwidths are considered, but this needs confirmation from RAN1 when the final UL physical layer design us ready. 

On the UE Core RX side, the reference sensitivity is impacted by the new RS structure, as well as UE conformance procedures in RAN5. The UE TX side will have fewer changes assuming existing channel bandwidths. 

The RRM work, regarding the bandwidth of the RS port, has already been planned and started. 

The WI contains multiple tasks that need to be completed in a short time frame, making the time plan very stringent. For this reason, the following interleaved time/work plan is proposed to ensure a timely finalization.
	3GPP meeting
	Activity

	RAN4#66, Jan-Feb 2013
	Finalize work on the bandwidth of the RS port and send LS to RAN1. 

Agree on work plan for NCT.

	RAN4#66bis, April 2013
	Initiate the work on UE and BS core requirements for the first phase with New Carrier Type including:
· BS TX EVM
· UE reference sensitivity


RAN4 work is to take into account outcome of RAN1 work on NCT.

	RAN4#67, May 2013
	Continue the work on UE and BS core requirements for NCT.


	RAN4#68, Aug 2013
	Continue the work on UE and BS core requirements for NCT.


	RAN4#68bis, Oct 2013
	Finalize the work on UE and BS core requirements for NCT. 
Consider the findings of the small cell related Rel-12 studies (from RAN#61) and if justified by the evaluation, specify necessary means to allow standalone and macro-assisted operation on the New Carrier.

Provide draft CRs for NCT.

	RAN4#69, Nov 2013
	Provide final CRs for NCT


       Table 1: Core requirements
The BS conformance test requirements in the performance part of the Work Item will be derived based on the core requirements and have a planned finalization date of June 2014 (RAN#64). The conformance test work will depend on the timely completion of the core part of the work item.

The BS and UE performance requirement work will start with defining a framework for simulation assumptions. The UE performance work has new channels like ePDCCH and eSS as well as new RS/PDSCH patterns to consider, which drive new work. On the BS side the performance impact is probably less, but the outcome depends on final NCT UL design.
3 Summary
In this paper the discussion of the new Work Item for “New Carrier Type for LTE” is initiated and a preliminary work plan is given. It is possible to reuse requirements in many cases, for existing channel bandwidths, but For BS core work the TX side is impacted by the new RS structure which requires the EVM definition to be reevaluated. On the UE side the reference sensitivity is impacted by the new RS structure.  
4 References

[1]   RP-121415, “New Carrier Type for LTE”, Ericsson, ST-Ericsson.

[2]
RP-122028 , “New Carrier Type for LTE”, Ericsson, ST-Ericsson, AT&T, MediaTek, NTT Docomo, Nokia, Nokia    Siemens Networks, Huawei, HiSilicon, Orange, Deutsche Telekom, LGE, Renesas, NEC, Alcatel Lucent, Alcatel Lucent Shanghai Bell, InterDigital, Qualcomm, Panasonic, Samsung, Texas Instruments, Intel, CATT, KDDI, ZTE Research In Motion UK Ltd.
 [3]
R1-121900, LS on the RS for additional carrier types for carrier aggregation enhancement, RAN1 LS to RAN4.

