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Introduction
As mention in [1], The RAN design for the Next Generation Radio Access Technologies shall be designed to fulfil the following requirements:
-	The RAN architecture shall support connectivity through multiple transmission points, either collocated or non-collocated.
-	The RAN architecture shall enable a separation of control plane signalling and user plane data from different sites.
[bookmark: OLE_LINK83][bookmark: OLE_LINK84]-	The RAN architecture shall support interfaces supporting effective inter-site scheduling coordination.
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]-	Different options and flexibility for splitting the RAN architecture shall be allowed.
-	The RAN architecture shall allow for deployment flexibility e.g. to host relevant RAN, CN and application functions close together at the edges of the network, when needed, e.g. to enable context aware service delivery, low latency services, etc...
-	The design of the RAN architecture shall allow the deployment of new services rapidly and efficiently.
Besides, the following principle should also be taken into account in order to achieve high-performance NR:
-	NR should support real-time flexible air interface control.
User plane layer 2 function requirements for NR was discussed at last meeting [2].In this contribution we analyse some functions which need to be enhanced based compared with LTE system, and then present the architecture in 5G NR. 
Discussion
The function of current LTE system can’t meet various requirements of different use cases from our understanding. For instance, flexibility, real time control, high-efficiency and reliability are necessary for data link over air interface in 5G. It is necessary to enhance current protocol stack function. 
Scheduling 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Function in LTE
The current scheduling function includes [3]: 
1. Priority handling between logical channels of one UE;
2. Priority handling between UEs by means of dynamic scheduling;
3. Scheduling information reporting. 
Scheduling is an essential function of radio network. During more and more applications with different KPIs supported, current scheduling cannot meet the requirement such as high performance scheduling among serving cells, connection control in mMTC and data throughput in eMMB.
One typical scenario in 5G is the Ultra-Dense Network (UDN) due to the high capacity requirement and propagation character of high frequency. In UDN, handover will happened frequently during relative high speed mobility. So a centralized beyond cell-level mobility management is necessary in order to avoid excessive handovers. When introducing such kind of mobility management, changing cell can be treated as scheduling issue, which means cell should be treated as kind of radio resource to be scheduled. Therefore the RAN architecture shall support an effective cross-cell scheduling. 
Cross-cell and intra-cell scheduling
[bookmark: OLE_LINK87][bookmark: OLE_LINK88]Cross-cell scheduling takes charge of resource allocation for each UE among available cells in the CA or DC even multi-connection scenarios. In LTE, the signalling delay of RRC connection control which includes RRC connection mobility is at the level of 10ms, and cannot meet the requirement of URLLC during mobility. The control of RRC connection should be optimized to reduce signalling delay. As mentioned before, cross-cell scheduling gives an opportunity to optimize handover in mobility. 
In LTE, UE context is maintained by PCell in CA case, which induce handover happen when PCell changes. It is inefficient. Decoupling UE context from a certain cell is necessary in 5G. Besides cross-cell scheduling, there are still some cell level features, e.g. priority handling between logical channels, which are called intra-cell scheduling. Intra-cell scheduling is in charge of resource allocation for each UE among different service, just as current scheduling function in single cell.
Therefore we propose to introduce cross-cell scheduling and intra-cell scheduling in NR.
Proposal 1: Cross-cell scheduling and intra-cell scheduling should be support in NR. 
Reordering
Function in LTE
Reordering is introduced to ensure data deliver in sequence after ARQ and HARQ, especially in CA and DC. But in LTE system, a long PDCP SN and RLC SN are all used for reordering in the split bear case during DC scenarios. Repetitive operation in RLC and PDCP may be happen in DC. In LTE, PDCP sequence number is used by security and reordering. Reordering is not an independent modular. So, an optional reordering function is required at layer 2[2]. 
Enhanced reordering
In 5G, multiple connectivity will be introduced to cope with the high throughput requirement and/or high reliability. In this case, data reordering among multiple cells is necessary. An enhanced reordering function is introduced based on current reordering in PDCP. Different from LTE, this new reordering is introduced as an independent modular with its own sequence number. Reordering SN can be considered as a part of PDCP SN or extension of current PDCP with no reordering function. The difference from current processing in PDCP is that reordering SN is a maker of a PDCP PDU cluster, which contains many PDCP PDUs sent to a certain RLC in same time.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Enhance reordering take charge of PDCP PDU distribution at sender and reordering data from RLC SDU at receiver. RLC guarantees the sequence in a cluster of PDCP PDUs, and the enhanced reordering can guarantee the sequence among clusters of PDCP PDUs. Enhanced reordering is also treated as the data anchor of mobility [4]. 
Enhanced reordering not only has no impact on current RLC and PDCP function, but also no extra overhead for current system. 
Proposal 2: Enhanced reordering should be introduced as an independent module, and this module is the user plane data anchor for mobility.
Configurability of enhanced reordering 
Enhanced reordering is supposed as a configurable module to meet the various requirements of different use cases and scenario in 5G. 
· Enhanced reordering can be a function of PDCP/RLC, or a single protocol layer with different deploy such as distribute case with different function splitting.   
· Length of reordering SN is also configurable. Short reordering SN is suitable with low overhead in massive MTC, and long reordering SN is suitable with high data throughputs in eMMB and URLLC.
· Transmission mode is configurable in enhance reordering. In multi-connection deployment, enhanced reordering is a necessary function, but in the other way, it’s not mandatory and can be set as transparent mode.
Proposal 3: Enhanced reordering mechanism can be a part of function of PDCP/RLC or a single protocol layer with different deployment scenarios such as distributed case with different function splitting. 
Proposal 4: Transmission mode and length of SN can be configurable in enhanced reordering.
Architecture of NR protocol stack 
In figure 1, control plane and user plane are depicted in NR architecture. 

 
Figure 1: protocol stack architecture of 5G NR
[bookmark: _GoBack]Control plane includes RRC and FC-MAC. RRC is the anchor of control plane, and copes with the semi-static and slow management such as UE context maintenance. FC-MAC which is responsible for cross-cell scheduling is the controller of user plane, and copes with cell management of certain UE, such as scheduling among cells, flow control, serving cells change. In order to achieve these functions, cross-cell scheduling result and flow control result shall be sent to RT-MAC and DRC separately.
User plane includes PDCP, DRC, RLC and RT-MAC. PDCP is responsible for the current functions except reordering. DRC as a function module can be a part of PDCP, RLC or a single layer which is decided by deploy. RLC is the same as LTE. RT-MAC takes responsibility of intra-cell scheduling based on current scheduling in single cell.
FC-MAC is not mandatory in terminal side, but it may influent the management of UE context in terminal, and UE should recognize the fast control information of FC-MAC.
Proposal 5: Protocol architecture in figure 1 should be considered in NR design.
Conclusions
In this paper, we have discussed the NR function base on LTE system, and then introduced the enhanced function required in 5G NR.  Finally, the architecture with enhanced function has been present. The detailed proposals are:
Proposal 1: Cross-cell scheduling and intra-cell scheduling should be support in NR.
Proposal 2: Enhance reordering should be introduced as an independent modular, and this module is the user plane data anchor during mobility.
Proposal 3: Enhanced reordering mechanism can be a part of function of PDCP/RLC or a single protocol layer with different deployment scenarios such as distributed case with different function splitting. 
Proposal 4: Transmission mode and length of SN can be configurable in enhanced reordering.
Proposal 5: Protocol architecture in figure 1 should be considered in NR design.
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