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1. Introduction
At RAN#70, the initial plenary-level study for next generation Access Technologies (NextGen RAN or 5G new RAT saying below) was kicked off and the relevant technical findings in terms of deployment scenarios, use cases and requirements were captured in [1]. At RAN#71, the proceeding WG-level study for NextGen RAN was approved as captured in [2], which is targeting for a single technical framework addressing all usage scenarios, requirements and deployment scenarios. 
Among all SID objectives, there is one bullet dedicated for RAN3 study: “Study and identify the basic structure and operation of realization of RAN Networks functions (NFs). Study to what extent it is feasible to standardize RAN NFs, the interfaces of RAN NFs and their interdependency [RAN3]”, hence in this contribution, we shall shed some overall thoughts on the NFs required for NextGen RAN.
2. Discussion
NextGen RAN (NR) is not required to be backward compatible with (e)LTE, so generally, NR could have fresh new architecture, logic interfaces and NF entities. Based on lots of experiences during LTE/UMTS specification in past, it is typical to describe various NFs with their behaviours and relevant protocol stacks in both signalling C-Plane and user data U-Plane. All NF entities are purely in logic sense without any restriction of their exact physical implementation.
NR should support following basic NF-Blocks at least (not exhaustive), and each NF-Block may include further more sub-function or features:
Common Control: including DL Synchronization/Reference signals, SI broadcasting, Paging, Random Access, Access Control etc, and this NF is mandatory in order to support NR standalone operation. Taking RAN slicing into account, this NF may get customized and scaled in wide range per slicing requirement. (Mainly RAN1/2)
Unicast Data Transfer: including dedicated transmission of message/signalling and user data and this NF is associated with complex protocol stacks for CP and UP in different interfaces respectively. Taking RAN slicing into account, this NF may also get customized and scaled in wide range per slicing requirement. (Mainly RAN1/2/3)
Normal Service Broadcast/Multicast: including MBMS, SC-PTM etc, which enable the NR to transmit the same normal service data to multiple recipients (one to many/all). (Mainly RAN1/2/3)
Security: including radio Ciphering/Deciphering and Integrity Protection/Check and this NF is mandatory and can also be customized for different RAN slices. (Mainly RAN2)
Packet Head Compression: may be required for both DL and UL to reduce packet overheads, and this NF is optional and may not be needed for some RAN slices. (Mainly RAN2)
Mobility Control: including intra/inter-RAT cell (re)selection, redirection, HO, DRB bearer type change etc, and this NF is also mandatory and used to guarantee various QOS aspects. (Mainly RAN2/3)
Connection Control: including AS connection setup/modify/release, RRC state transition management etc, and this NF is mandatory and supposed to be coupled with Mobility Control NF. (Mainly RAN2/3)
RRM: including intra-cell, inter-cell, inter-site, inter-RAT radio/NW resource management, and this NF is also mandatory and responsible for logical/physical resources/interferences management. (Mainly RAN2/3)
Multi-RAT Interworking/Aggregation: including RAN assisted (CN based), RAN controlled Interworking/Aggregation among eLTE, NextGen RAN/Core and WLAN/HEW etc. (Mainly RAN2/3)
NAS function assisting: including assist at transferring NAS message/signalling, NAS node selection in case of Core-Flex. (Mainly RAN2/3)
NW Synchronization: may be required for synchronizing the timing between different AS nodes within NextGen RAN and this NF is optional and may not be needed for some RAN slices. (Mainly RAN3)
RAN sharing: may be required for multiple PLMNs to share the same AS nodes within NextGen RAN, and this NF is supposed to be independent of RAN slices. (Mainly RAN2/3)
Emergency Service Broadcast/Multicast: including ETWS, CMAS, PWS etc in case of disasters. (Mainly RAN2/3)
RIM: enable the request/transfer of RAN information between two RAN nodes via the core network. (Mainly RAN3)
Positioning: including 3GPP system based and Non-3GPP system assisted schemes, and different schemes lead to different positioning accuracy. (Mainly RAN1/2/3)
Most of above listed NFs have more or less functional dependency with each other, but they can be normally treated and developed with different priorities, accordingly come into WG-level detailed discussions in different release or SID/WID phases. It needs to be debated at first place which of those NFs are more critical/urgent than others, e.g. Shall standalone NR be supported in early releases?  Shall Service Broadcast/Multicast be supported in early releases? Shall Multi-RAT Interworking be supported in early releases? Etc. In addition, it is also quite debatable for RAN3 to map above NFs into the NR Overall Architecture, or is there any need to modify the NR architecture further due to introduction of some new NFs? In short words, the specifying roadmap of various NFs must be fixed at first place.
Proposal 1: WGs should jointly work and determine the roadmap of various NFs.

Proposal 2: RAN3 should study how to map various potential NFs into the NR Overall Architecture.
In 5G era, with the idea of SDN/NFV, the NFs of NR are supposed to be modularized and standardized if possible, and they can also expose their capabilities as well as defined APIs for other NF modules. To our understanding, the potentially standardized interfaces between NFs (NF-interface) are something quite different from logic interfaces we were discussing between legacy NW nodes, as NF-interface does not need to involve complicated protocol stacks or detailed internal processing or behaviours, it should only provide essential useful information such as capability, status, parameters to others, so that other NFs can make use of them to achieve other goals.
Since there are much larger number of NFs than NW nodes, hence the complexity/scale for NF-interfaces must be carefully studied, and only the NF-interface with justified gain and clear use cases can be specified.
Proposal 3: RAN3 should study and identify the need and feasibility for potential NF-interfaces.
3. Conclusion
Here we kindly propose follows:
Proposal 1: WGs should jointly work and determine the roadmap of various NFs.

Proposal 2: RAN3 should study how to map various potential NFs into the NR Overall Architecture.
Proposal 3: RAN3 should study and identify the need and feasibility for potential NF-interfaces.
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