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1 Introduction
At the RAN1 #66bis meeting, it was agreed that at least one new carrier type (NCT) is to be introduced as part of carrier Aggregation Work Item Rel-11. Motivations for supporting NCT in Release 11 are enhanced spectral efficiency, improved support for heterogeneous network and energy efficiency. A basic design decision has also been made that, in Release 11, NCT is a non-backward compatible downlink component carrier, which may be used as part of Secondary Cell configuration for Carrier Aggregation and as such is always associated with a backward compatible carrier (BCC) Primary carrier. Currently, two NCT operational scenarios are agreed to be equally optimized as below: 
· Synchronized carriers, i.e. where BCC and NCT are synchronized in time and frequency to the extent that no separate synchronization processing is needed in the receiver. In this case the NCT is synchronized with at least one of UEs backward compatible serving cells configured with BCC. 
· Unsynchronized carriers i.e. where NCT is not synchronized with any of UEs backward compatible serving cells with the same degree of accuracy as for the synchronized case..
Moreover, the latest RAN1 progress and open issues being discussed related to NCT are summarized as below:
· Rel-8 CRS transmission (at least for unsynchronized NCT case)
·    New carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) transmitted within 1 subframe with 5ms periodicity. Note that this RS port is not used for demodulation
·    CRS bandwidth and its configurability is FFS. 
· PSS/SSS  Presence

·    Rel-8 PSS/SSS sequences are transmitted for unsynchronized NCTs
·    TBD for synchronized NCT 
While details on NCT design is being discussed in RAN1, there is still need to start RAN2 discussions on RRC signalling requirement to support NCT across all potential use cases in Rel-11. This paper discusses some of issues to be considered from RRM measurement perspectives. 
2 Discussion 
For carrier aggregation, a carrier’s status can be non-configured or configured, and those configured may be activated or deactivated as shown in Figure 1. For a CA capable of UE during RRC_CONNECTED, RRM measurements on the SCCs can be configured and based on corresponding RSRP/RSPQ measurements report the eNB can decide on activation/ deactivation or adding/releasing of SCCs. In addition, inter-frequency neighbouring cell measurements can be configured in carrier frequencies which are not configured as SCCs. 
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Figure 1: Cell type in carrier aggregation scenario 
Provided that NCT frame structure are different from BCT from RRM perspective, some signalling methods are potentially needed  to inform UE on the carrier type RRM performed on and associated parameters related to their measurement/ management aspects in order to keep the RRM measurement requirement defined for BCT. As shown in Figure 1, such new carrier type’s relevant information is provided to UE both for serving cells configured as well as neighbouring cells for further cell management. Note that within a cluster of cells NCT may be deployed in frequencies exclusively used for NCTs only or those also used for cells with backward compatible carriers to give the NCT deployment flexibility to the network operator. 
2.1 RRM requirement aspect

For NCT RRM measurement, several characteristics different from BCC needed to be considered. For example: 
·    Presence of PSS/SSS: This issue is still being discussed in RAN1 however the following observations can be made. For synchronized NCT, downlink timing is synchronized to one of the serving cells for the UE. In this case, PSS/SSS may not be transmitted to reduce the L1 overhead and prevent the legacy UEs from attempting to select and identify cells configured with the NCTs. If PSS/SSS are not present on the new carrier type, a UE which is not aware of carrier type would still follow Rel-8/9/10 RRM measurement procedure, i.e. starting with cell identification (detect PSS/SSS without any prior knowledge of the channel) to enable times and frequency synchronization acquisition during the initial synchronization followed by CRS-based RRM measurement if cell identification successful.. This means UE, without prior knowledge of carrier type could not perform its RRM measurement successfully. Therefore, methods are needed to ensure UEs a prior-knowledge of carrier types to prevent RRM measurement failure. 
Observation 1: if SSS/PSS are not transmitted on NCTs, the UE needs to be informed of such carrier types to ensure proper detect of such cells and successful RRM measurements.
·    Measurement resources: Given RAN1 agreed less frequent transmission of CRS on NCTs, there is proportionally less available RRM measurement radio resources in time domain compared to BCT as shown in Figure 2. If the UE doesn’t know whether a certain neighbouring cell is NCT, the measurement performance would be degraded. Secondly, if CRS bandwidth is agreed in RAN1 to be configurable between full system BW and min (system BW, X), it should be also as a priori knowledge to indicate to the UE for measurement accuracy. Therefore, RRM measurement performance may be degraded if carrier type is unknown to a UE which otherwise assumes measured carrier to be a BCT.
Observation 2: Given sparse transmission of CRS, possibly with configurable BW, the UE needs to know the carrier type to avoid unnecessary degradation of RRM measurements.
·    DRX (Discontinuous Reception) aspect: In LTE Release 8, 9 and 10, CRS is used for RRM measurement. For an RRC-CONNECTED UE, depending on DRX configuration it is possible that no CRS during an ‘On Duration’ period of a DRX cycle is detected because of sparse CRS subframes on NCT. In such cases the UE may not be able to perform proper RSRP or RSRQ measurement on such NCTs. The performance of measurement might be degraded and may not meet the measurement requirement [1].
Observation 3: Without proper configuration of DRX with respect to CRS subframe transmissions, a UE may not be able to perform proper RRM measurement on such NCT. 
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Figure.2: CRS subframes for RRM measurement on NCT and BCC
Therefore, we propose: 
Proposal 1: RAN2 should discuss RRM measurement issue to enable UE to perform proper RRM measurement for cell management purpose, including cell activation/deactivation and cell addition/release in term of presence of PSS/SSS, measurement resources and DRX cycle. 
2.2 Others
For NCT, the CRS is not used for downlink demodulation and all transmissions use UE specific RS. Consequently, the NCT should not contain any PDCCH, PHICH and PCFICH. The network should instead schedule the UEs through the enhanced control channels, e.g. enhanced PDCCH (E-PDCCH) and enhanced PHICH (E-PHICH). Note that these enhanced DL control channels are only needed if same carrier scheduling is used on NCT, otherwise the (e)PDCCH on PCell can be used for cross carrier scheduling on NCT. The frequency domain resource allocation (RA), e.g., PRB index and RA type for ePDCCH or ePHICH, if existed, can be conveyed together through a UE-specific RRC signalling. 

Additionally, uplink power control for NCT in the sTAG need to be further considered for uplink transmission. Since the Pathloss Reference is the SIB2-linked DL in the sTAG and not explicitly configurable in Rel-11, therefore if NCT is configured in STAG and no CRS is transmitted for synchronized case, it is not clear how to measure pathloss for uplink transmission on NCT. 

Observation 4: Path loss reference for SCells configured with synchronized NCTs without CRS transmissions need to be clarified.

3. Conclusions
This contribution considered the RRM measurement issues on NCT for cell management and configuration. The following observations in term of NCT RRM measurement are proposed for further discussion: 

Observation 1: if SSS/PSS are not transmitted on NCTs, the UE needs to be informed of such carrier types to ensure proper detect of such cells and successful RRM measurements.
Observation 2: Given sparse transmission of CRS, possibly with configurable BW, the UE needs to know the carrier type to avoid unnecessary degradation of RRM measurements.
Observation 3: Without proper configuration of DRX with respect to CRS subframe transmissions, a UE may not be able to perform proper RRM measurement on such NCT. 
Observation 4: Path loss reference for SCells configured with synchronized NCTs without CRS transmissions need to be clarified.
By taking into account these observations, we further propose: 
Proposal 1: RAN2 to discuss measurement/configuration issues related to NCT to enable UE to perform proper RRM measurement for cell management purpose, e.g. cell addition/removal and activation/deactivation, including aspects off PSS/SSS presence/absence (if configurable per RAN1 agreement),  CRS bandwidth and DRX impacts on CRS measurement. 
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