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Introduction
In order to fulfill the requirement of data link and the control over air interface for eMBB, URLLC and mMTC, new capabilities of 5G NR system is expected to be capable of the following functions: 
-	Real-time and flexible management and control of the air interface
Based on the channel profiles of UE the network is able to accurately select the physical transmission technology in order to support the expected QoS for the UE.
-	Low-latency and ultra-reliable transmission of data link and control procedure
For the provisioning of diverse services, the low-latency and ultra-reliable data link is required, meanwhile, for the signalling and control over the air interface, the low-latency and ultra-reliable control is required also.
In LTE system, the Cell is managed as a unit in order to manage UEs, which means that a UE is coupled to a particular Cell. Facing the severer requirements in 5G than in LTE, this coupled UE-Cell relationship leads to the redundant signalling, reduces the low-latency and ultra-reliable performance of data link, and seriously limits the flexibility of air interface[1].
In this contribution, we try to provide our thinking on some design principles of 5G system at the beginning of the new RAT standardization process.
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Design principles of NR radio system architecture
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]In order to enable a real-time and flexible air interface operation as well as a robust and efficient management and transmission of data link in 5G NR,  the NR radio system architecture should be designed in a manner that the UE can be regarded as the basic element for the base station to manage the radio link and UE contexts, which ensure the NR to decouple the UE’s radio link from the particular serving cells of the concerned UE. In light of this concept of decoupled UE-Cell relation, the design of the NR radio system architecture should comply with the follow principles:
1) Cell can be regarded as a radio resource dimension
Currently, a SCell can be scheduled by the PCell and used to transmit user data in case of CA. In this context, the SCell can be regarded as a kind of radio resource. It would be more flexible if the restriction of CA could be removed. This means any available serving cell of the UE can be scheduled and used in such a same way, i.e. any cell itself serving a UE can be utilized as a type of radio resource for the concerning UE, irrespective of CA operation. This means the cell itself can be scheduled as a radio resource dimension in a similar way as time/frequency/code and space.  Then up to four dimensions radio resource can be scheduled and flexible radio resource usage over air interface can be achieved.  
2) The NR radio system architecture should be of efficient flexibility
The NR radio system architecture should be of efficient flexibility in order to support the potential multiple numerologies of PHY transmission technologies. Based on the channel quality of the UE and load condition of the network, diverse PHY transmission technologies can be flexibly configured and applied
3) The signalling and control function entities for air interface should support multi-level control mechanism
The signalling and control function entities for air interface are required to have the capability to support the real-time and flexible control over air interface. At the same time,  in order to enable the low-latency and ultra-reliable control over air interface, the signalling and control entities should be specially designed to support multi-level control mechanism including static control, semi-static control, fast control and real time control.
Proposal 1: The following principles should be considered as a starting point in designing the 5G NR radio system architecture:
1) Cell can be regarded as a radio resource dimension in a similar way as time/frequency/code and space.
2) The NR radio system architecture should be of efficient flexibility in order to support the potential multiple numerologies of PHY transmission technologies.
3) The signalling and control function entities for air interface should have the capability to support multi-level control mechanism including static control, semi-static control, fast control and real time control over air interface.
Example of NR radio system architecture
Example of NR radio system architecture in UE side
Based on the characteristics above, The new protocol stack architecture of  UE is shown in Fig 1。


Fig.1 NR Radio System architecture of UE side
The serving cells of UE are controlled by means of scheduling grant. By means of real-time scheduling and grant, radio resource can be timely allocated to the UE. This way declines the delay of signalling, simplifies the control procedures and realizes the flexible control over air interface.
The data link and UE context can be decoupled from the severing cells of UE. Based on decoupled Cell and UE, the data link and UE context do not need to change with the change of severing cells of UE. The data link and context of UE is only controlled by RRC signalling, and the serving cells are scheduled by the system.
There is no difference among each cell of the serving cells of UE i .e. there is no PCell or SCell difference. Since all the serving cells are equal to each other, there is no special process for some a particular cell (e.g. PCell).  This make it simplified in terms of cell maintenance in UE side. 
Example of NR radio system architecture in NR base station side
The new protocol stack architecture of  base station is shown in Fig 2. 


Fig.2 NR Radio System architecture of Base station side
All the cells of UEs are equal to each other, which simplifies the maintenance of NR base station and supports the flexible air interface. Since there is no special cell any more, the system can then allocate the radio resource in order: Firstly, TTI is selected (Time domain), Secondly, available cells are determined at the selected TTI(Cell domain),Then, based on the selected TTI and available cells, the radio resource of cells, such as PRBs, codes, power, etc.(Frequency domain) and beam form, such as antenna selecting,(Space domain) can be allocated accordingly. This way can support the flexible control over air interface and real-time scheduling among cells. Although this may bring some complexity in the NR base station implementation, decoupling data link and UE context from a particular serving cell of UE extremely declines the rate of reestablishment procedure, improves the robustness of data link, and avoids the delay of data forwarding and the suspension of data link.
Besides, multi-connectivity can be easily and fully implemented by this way. By means of multi-level control, such as real-time scheduling, fast scheduling and slow control, the system can schedule the cell itself very quickly and enable a real-time scheduling inside a cell while keep a slowly control on  the data link and UE context exchange among cells based on the real-time scheduling is achieved in a cell. This way achieves the real-time scheduling among cells and fulfils the ultra-reliable&low-latency requirement over air interface.
Above all, by means of decoupling UE from Cell, the 5G NR can fulfil the flexible control over air interface and low-latency&ultra-reliable control of data link and signalling procedure, and the unified air system architecture can be achieved.
Conclusions
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In this condition, we analyze the air system architecture of 5G NR, and have two proposals as follows:
Proposal 1: The following principles should be considered as a starting point in designing the 5G NR radio system architecture:
1) Cell can be regarded as a radio resource dimension in a similar way as time/frequency/code and space.
2) The NR radio system architecture should be of efficient flexibility in order to support the potential multiple numerologies of PHY transmission technologies.
3) The signalling and control function entities for air interface should have the capability to support multi-level control mechanism including static control, semi-static control, fast control and real time control over air interface.
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