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1. Introduction

According to the discussion in RAN1#84bis on numerology and frame structure for NR, some agreements and preliminary assumptions start coming into form, e.g.:
· Support multiple numerology sets which includes probably different subcarrier spacings/symbol lengths, CP lengths, subframe lengths/number of symbols per subframe, frame lengths;
· Support different services which may adopt different waveform and multiple access schemes;
· Consider to potentially support different types of self-contained subframe with dynamic UL/DL/SL partition. 
· Maintain forward compatibility to live with even more deviations in upcoming Phase II migration.
These characteristics require the new frame structure to be dramatically flexible [1], while also bring some challenges. The analysis in this contribution focuses on how.
2. On flexible allocation of parameter sets
The first problem is how a UE obtain the information about the parameter sets, waveform/MA schemes and self-contained subframe partitions used in the time and frequency resource in which the UE will transmit or receive. 
In a LTE system, UE needs to blindly detect the CP length, duplex mode, UL/DL configuration etc. during the DL synchronization and cell search procedure (the waveform/MA scheme, the subcarrier spacings/symbol lengths, the subframe structure and the radio frame length are certained). In a NR sytem with multiple parameter sets and flexible frame structure, the complexity of blind detection exponentially grows along with the substantially increases of attributes and hypothesis. Hence it is advantageous to inform the UEs with explicit signalling the allocation of a “RAN slice” (incl. parameter sets, waveform/MA schemes and self-contained subframe partitions) and in which time and frequency resource area the “RAN slice” is allocated.
Observation 1: The allocation of a “RAN slice” (incl. parameter sets, waveform/MA schemes and self-contained subframe partitions) and its corresponding time and frequency resource is better to be explicitly signalled to the relative UEs, rather than to be blindly detected.
The following problem is how to send the explicit signalling to UEs. A straightforward thinking is to signal the allocation of the “RAN slice” in a broadcast or a common control channel (similar to SIB messages in LTE). A TRP semi-statically allocates the parameter set, waveform/MA scheme and self-contained subframe partition for a specific time-frequency resource area. 
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Fig.1: Allocating parameter sets with common control channel
Observation 2: A common control channel could be used to signal the “slice allocation” to UEs.
The last problem is how to determine the parameter set of the common control channel? The functionality of the common control channel is to enable a fast and reliable access for UEs and to configure a proper parameter set for them. Hence the flexibility of parameter set selection is not the target of common control channel design. The The PHY parameters of the common control channel should be pre-defined at least for <6GHz and >6GHz scenarios separately or be constrained in very limited options, in order to simplify the system access procedure. A parameter set for synchronization, broadcast and common control channel should be selected targeting the best cell search and access performance.
Observation 3: The cell search and access performance will benefit from a common control channel with minimized number of candidate parameter sets.
3. Optimized for flexible data transfer and simplified access
As the above discussion suggests, the NR frame structure design should well support both the high-efficient data transfer and initial access. Hence it is proposed to optimize the parameter set allocation for data transfer and system access separately. Compared with the data channels persuing a flexible parameter set selection, the design of access channels (incl. subframe synchronization, broadcast and common control channels) requires a relatively fixed parameter set allocation.
Proposal: The NR frame structure supporting flexible data transfer as well as simplified access should be studied. The parameter sets for data channels (incl. data-associated signalling) and access channels (incl. subframe synchronization, broadcast and common control channels) should be optimized separately. The number of parameter sets for the access channels should be minimized. 
4. Conclusion

Observation 1: The allocation of a “RAN slice” (incl. parameter sets, waveform/MA schemes and self-contained subframe partitions) and its corresponding time and frequency resource is better to be explicitly signalled to the relative UEs, rather than to be blindly detected.
Observation 2: A common control channel could be used to signal the “slice allocation” to UEs.
Observation 3: The cell search and access performance will benefit from a common control channel with minimized number of candidate parameter sets.
Proposal: The NR frame structure supporting flexible data transfer as well as simplified access should be studied. The parameter sets for data channels (incl. data-associated signalling) and access channels (incl. subframe synchronization, broadcast and common control channels) should be optimized separately. The number of parameter sets for the access channels should be minimized.
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