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1 Introduction
In this contribution we discuss design principles for the additional carrier and, based on these high level principles, we propose some first design steps for the additional carrier. We also discuss whether RRM measurements are needed on an additional carrier.
2 Design principles
It is shown in [1] that defining an additional carrier without CRS can reduce inter-cell interference substantially and hence can increase the DL throughput significantly. A CRS-free carrier also allows a more energy efficient network deployment by enabling greater possibility of turning off the PA when no UE is scheduled [5]. The first design principle of an additional carrier is therefore that it should minimize the mandatory amount of transmissions, specifically over time. The Rel-8 CRS should be replaced with a lower overhead signal to facilitate synchronization [2].
With an additional carrier that relies on UE specific RS, we have an inherent design that is based on minimalistic connections between different channels, signals and cell identity. Linking different signals and structures together (i.e. the UE has to receive one signal/channel to be able to receive the next one) will limit the possibility to efficiently operate in CoMP mode and in heterogeneous networks, where a UE attached to different cells may for example benefit greatly from using different UL or DL transmission points. For such a design, it is beneficial to have less connection to cell specific properties such as cell ID. Linking the channels/signals together also inherently assumes that all UEs can receive all of the signals, which may not always be the case, e.g., if the UE is operating in a cell range expansion area. When designing the additional carrier we have the possibility to avoid introducing such linkages for a more flexible way of operating the system. 

To allow more flexible spectrum management in the future, a key point is to allow UEs to operate without using the full bandwidth on an additional carrier, i.e. signals and channels should not be designed in such a way that the UE is mandated to receive the full channel bandwidth in order to utilize the carrier. An example of this principle is the enhanced control channels which rely on UE specific RS that can be used to schedule the UE in a narrower bandwidth. Also, for CSI feedback, the CSI-RS can be utilized. The aspect of reduced reception bandwidth is important to consider when designing the synchronization signals on the additional carrier so that it allows the UE to operate on parts of the cell bandwidth and at the same time be synchronized to the cell. 
Design principles for the additional carrier type
1. Mandatory transmissions are minimized over both time and frequency
2. Its dependency on any cell-specific configuration is minimized.
3. Any linkage or dependencies between channels and signals are minimized

4. Structure of signals/channels as seen by the UE should be independent of the cell bandwidth
Applying the above principles on a high-level design we see that minimizing mandatory transmissions particularly over time can be realised by designing a CRS-free carrier type and basing the control channels in the DL on eCCH. Designing the additional carrier type on the basis of using eCCH will make it possible to minimize the control channels’ dependencies on cell-specific configuration as well the cell bandwidth. Consequently, the only supported transmission schemes on an additional carrier are those that rely on UE specific RS for demodulation and CSI-RS for CSI feedback.
Proposal

· Additional carrier type is CRS-free

· An alternate signal with lower overhead is used to facilitate synchronization 
· Additional carrier type does not contain PDCCH, PHICH and PCFICH

· UE is scheduled on the additional carrier type by enhanced control channels

· Additional carrier type supports only transmission schemes based on DM-RS with CSI feedback based on CSI-RS

For carrier aggregation with a CRS based carrier type it is defined that the UE should perform RRM measurements to identify secondary cells. The RRM measurements correspond to RSRP and RSRQ. One of the reasons for introducing support for RRM measurements in Rel-10 for CA was to enable the UE to report whether it can aggregate a certain cell or not, i.e. cell discovery. The need for such RRM measurements are the same for both a CRS-free and a CRS-based carrier, when for example considering CA scenario 4 [3], i.e. in a scenario where DL remote radio heads together with carrier aggregation are used. In such a deployment the eNB needs RRM measurements from the UE to determine if the UE can aggregate a certain cell or not. It is therefore our understanding that RRM measurements for the additional carrier should be defined. Whether to perform RRM measurements is within the RAN2 expertise as well. Hence, RAN1 should send a LS to RAN2 to confirm this understanding. 

Proposal

· Send an LS to RAN2 indicating that it is RAN1 understanding that the UE needs to perform RRM measurements on an additional carrier type and ask RAN2 to confirm this understanding. 

The RRM measurements for a CRS-based carrier are currently defined based on CRS. For a CRS-free carrier another signal needs to be used. The signals that are available to base RRM measurements on are defined by which signals are present to perform synchronization on. Several different candidates for this exist, i.e. synchronization signals (PSS or SSS) and any additional signal that is defined for synchronization purposes. After RAN1 has identified which signal the UE should perform synchronization on, RAN1 should identify a specific signal to be used for RRM measurement. 

Proposal
· RAN1 should identify the applicable signal to perform RRM measurement on
3 Conclusions
In this contribution we discuss a set of design principles for the additional carrier:
1. Mandatory transmissions are minimized over both time and frequency.
2. Its dependency on any cell-specific configuration is minimized.
3. Any linkage or dependencies between channels and signals are minimized

4. Structure of signals/channels as seen by the UE should be independent of the cell bandwidth
Based on the design principles we propose a high-level design applicable for all deployment scenarios: 

· Additional carrier type is CRS-free

· An alternate signal with lower overhead is used to facilitate synchronization 
· Additional carrier type does not contain PDCCH, PHICH and PCFICH

· UE is scheduled on the additional carrier type by enhanced control channels

· Additional carrier type only supports transmission schemes based on DM-RS with CSI feedback based on CSI-RS

We also discuss the aspect of RRM measurements on the additional carrier with the following proposals:
· Send an LS to RAN2 indicating that it is RAN1 understanding that the UE needs to perform RRM measurements on an additional carrier and ask RAN2 to confirm this understanding. 

· RAN1 should identify the applicable signal to perform RRM measurement on
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