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1 Introduction
A work item has been approved for ‘New Radio’ (NR) Access Technology [1] targeted to enable future cellular network deployment scenarios and applications building upon the features identified and evaluated during the NR study item phase [2]. Deployments of NR may cover a wide array of spectrums from low frequency bands where current mobile networks operate (below 6GHz) to new mmWave spectrum (above 6GHz). The bandwidth availability above and below 6GHz is expected to be very diverse and especially at higher carrier frequencies to involve the potential aggregation of large amounts of contiguous or non-contiguous spectrum. As a result both carrier aggregation (CA) and dual connectivity (DC) will be a key feature even for early NR deployments. This contribution attempts to identify key features and requirements related to efficient CA/DC operations in Rel. 15.  
2 Carrier Aggregation and Dual Connectivity Configuration
In the NR SI TR, the following was captured regarding the design of CA/DC operations:

For phase 1, carrier aggregation/dual connectivity operation within NR carriers over e.g. around 1GHz contiguous and non- contiguous spectrum from both NW and UE perspectives is supported. Carrier aggregation including different carriers having same or different numerologies is supported. From RAN1 specification perspective, the maximum number of NR carriers for CA and DC is 16. The number of NR CCs in any aggregation is independently configured for downlink and uplink. NR channel designs should consider potential future extension of the maximum number of NR carriers in later releases, allowing Rel-15 UE to have access to NR network on the same frequency band in later release.
Taking LTE CA/DC procedures as a starting point, it will be important for the network to provide the UE after initial connection with the appropriate measurement configuration for determining suitable carriers for operating on. At least for the inter-frequency band case, it should be assumed that each carrier will support transmission of SS-blocks for cell detection and RRM measurement. However for intra-band CA, especially if the component carriers are contiguous, it could be possible that not every CC has to require independent SS block transmissions, if the measurement on one CC could be reasonable correlated with the other CCs. However this is optimization to reduce SS-block transmission and measurement reporting overhead may have non-trivial implications on the overall CA/DC (re)configuration framework and is not necessarily a priority for the first NR release. 

So as a design principle at least in Rel. 15, each configured component carrier can be assumed to contain a single SS burst set and is associated with independent measurement configurations.  
Proposal 1: At least in Rel. 15, each configured component carrier contains a single SS burst set and is associated with independent measurement configurations.  
3 UE Capabilities Including Carrier Aggregation

In the NR SI TR, the following was captured regarding basic capabilities to be supported for CA/DC operations:

Cross-carrier scheduling and joint UCI feedback are supported.
Per-carrier TB mapping is supported.
The UE capabilities associated with a single carrier depend on multiple factors (e.g. RF BW, # of transport blocks, MIMO layers, soft buffer, etc.). As discussed in the design of operations within a wider carrier bandwidth than for LTE, mechanisms for the UE to receive multiple TBs within a single wider bandwidth carrier are beneficial to support efficient non-contiguous frequency allocations [3]. As a result the procedures related to operation within a configured carrier should jointly consider the overall UE capabilities in order to flexibility support different deployment scenarios with a unified framework (e.g. multi-TRP operation [4]). 
Proposal 2: RAN1 should further consider mechanisms for operation within a single carrier considering a unified design with non-contiguous bandwidth aggregation (BA), MIMO, and multi-TRP operation and associated UE capabilities.
4 Conclusion
This contribution discussed requirements and technical solutions relating to CA/DC operation for NR and made the following proposals:
Proposal 1: At least in Rel. 15, each configured component carrier contains a single SS burst set and is associated with independent measurement configurations.  

Proposal 2: RAN1 should further consider mechanisms for operation within a single carrier considering a unified design with non-contiguous bandwidth aggregation (BA), MIMO, and multi-TRP operation and associated UE capabilities.
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