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Introduction
Per the traditional definition of RAN, a User Equipment (UE) is managed within a Cell of a base station, which means that the context of the UE (e.g., Radio bearer configuration, UE ID, radio resource allocated) is directly bundled to a Cell instead of a base station, and then the cell is allocated within the base station.
In LTE system, an E-RAB uniquely identifies the concatenation of an S1 Bearer and the corresponding Data Radio Bearer. The eNB creates the association between the S1 bearer and the Data Radio Bearer. E-RAB Bearer should be mapped to a UE that connects to a specific cell in the eNB. So the managing relationship is eNBcellUE and this three-level management relation has existed in traditionally cellular systems (i.e. 2G/3G/4G).
Although the traditional way may partly simplify the management of RAN, it also faces many challenges, such as less flexible control, higher-latency signalling procedure and more complex processing inside base station, which leads to difficulty in fulfilling the requirements of 5G.
Above all, the relationship between UE and Cell can be rethought in order to build a high performance 5G system at the beginning of the new RAT standardization process. 
Discussion 
Traditional relation between “UE” and “Cell” in LTE 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The traditional LTE/LTE-A protocol stack is shown in Fig 1. The basic element of eNB is the “Cell” which is composed of resources and users. The UE context is only managed in a specific cell i.e. Primary Cell (PCell). 


Fig.1 The relation between UE and Cell in LTE system 
Handover is unavoidable when UE moves among different cells within intra-eNB. Handover signalling procedures are complex and high-latency, and data forwarding may be applied and packets may be lost. The average C-plane latency during handover signalling procedure may be 80ms [1]. The latency cannot meet the high requirement of 5G.
Although a UE can keep multiple connections in case of Carrier Aggregation (CA), the UE context is managed in the sole PCell rather than the Secondary cell (SCell). Furthermore, the SCells only provide UEs with channels for data transmission/receiving. Assuming the scenario where the UE needs to change its serving PCell to a SCell and promote a serving SCell to be the PCell instead (i.e. PCell change in the same serving cell group). This can be implemented by a handover procedure between PCell and SCell irrespective of the fact that the control signalling is complex and the latency is very high. However, the serving cells for UE are actually the same.
According to this traditional relation between UE and Cell, UE may has a single PCell and multiple SCells (in case of CA), and all the contexts and data of the UE are allocated at PCell only. During the data transmission over air interface, even the SCell is scheduled to perform the data transmission, all the scheduled data in SCell and the necessary contexts (e.g. radio channel condition, HARQ status et al) used by SCell are still originated from the PCell firstly, which implies a complex internal processing between the PCell and SCell as well as a potential performance deterioration in CA.
[bookmark: 1049162-8-10][bookmark: 1049162-8-11]Besides, it is likely that the most suitable resources cannot be allocated to a UE in real time in the legacy system with the tradition UE-Cell relation. Considering the requirements of 5G, higher performance and lower latency are the most crucial factors, such as 0 ms mobility interruption time. As a consequence, there might be a need to redesign the relation between the UE and Cell.
Proposal 1:  New relation between UE and Cell should be considered in NR system design. 
New relation between “UE” and “Cell” in NR
In order to achieve low-latency and robust data link, high-performance control procedure and real-time flexible control over air interface, decoupling UEs from “Cell” is required. Eventually, “UE” and “Cell” are in parallel both the fundamental elements of 5G networks, and “Cell” becomes one of the dedicated radio resources. In order to achieve this  kind of new relation between UE and Cell, it seems proper to separate the UE management and cell management in the base station. E.g. we may introduce the UE Management Function and the Cell Management Function, as shown in Fig.2. 


Fig.2 The relation between UE and Cell in 5G NR 
UE Management Function is responsible for the management of the context, data, and all kinds of resources allocated to UEs. The content and the resources of UE can be obtained from the Cell Management Function.
Cell Management Function is responsible for the management of all common resource which is not allocated to any UE and are sorted into three groups: 
a) the resource for common transport channel, such as BCH, PCH, RACH, Control Format Channel, etc. 
b) the resource for RAN operation maintenance, such as UE ID, procedure ID, all kinds of Timer etc. 
c) the radio resource of air interface, such as PRB, PHY channel, power etc. 
According to this new relation between UE and Cell, the UE data and contexts are managed by UE Management Function instead of a specific Cell, i.e. the UE is not bundled with a particular Cell (e.g.PCell) any more. During the data transmission over air interface through multiple severing cells, all the data and UE contexts can be directly provisioned by the UE Management Function, therefore there is no need for the scheduled Cell to acquire the data and UE contexts from other severing cells. This function design leads to a wide room to establish a real-time and flexible radio resource allocation mechanism in NR, which brings a significant advantage in efficient data processing and optimized system performance in the context of multiple cell operation.
Each UE of the UE Management Function can be flexibly allocated with one or multiple cells belonging to the Cell Management Function, and on the contrast each cell of the Cell Management Function can also flexibly allocates resource to UEs. Based on the new relation between the UE Management Function and the Cell Management Function, the number of critical nodes for data links and control links reduce from three levels to two levels (BaseStationCellUE to BaseStationUE). 
Proposal 2: UE management Function and Cell Management Function can be considered as a starting point in designing the 5G NR radio architecture. 
Conclusions
[bookmark: _GoBack][bookmark: OLE_LINK5][bookmark: OLE_LINK6]In this condition, we analyze the relation between UE and Cell, and have two proposals as follows:
Proposal 1:  New relation between UE and Cell should be considered in NR system design. 
Proposal 2: UE management Function and Cell Management Function can be considered as a starting point in designing the 5G NR radio architecture. 
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