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Introduction
RAN#71 in March 2016 approved a 5G SID [1]. According to the objectives outlined in the SID the 5G RAT is assumed to operate over frequency ranges up to 100 GHz. The 5G new radio is expected to meet a broad range of use cases including enhanced mobile broadband (eMBB), massive MTC (mMTC), ultra reliable and low latency communication (URLLC) and additional requirements defined in TR 38.914. The SID also intends to target a single technical framework addressing all usage scenarios, requirements and deployment scenarios. Based on these objectives, in this contribution we take a more detailed look at overall system operation and network topology for 5G new radio
System operations
Network topology
Through LTE standardization, there have been various kinds of deployment scenarios proposed and studied. Initially simple homogeneous network topology was considered as a main deployment. With the dramatic increase of wireless traffic volume, additional heterogeneous network topologies were introduced for meeting required system capacity and new radio enhancement schemes were introduced for LTE standard for supporting these new network topologies, e.g., Coordinated Multi Point (CoMP), Small cell enhancements, Inter-cell Interference coordination (ICIC/eICIC/feICIC), and etc.
[bookmark: _GoBack]As described in [1], 5G new radio will be designed to support wide range of frequency band and various vertical services so that we may need various network topologies in order to efficiently support various deployment scenarios. Especially, Enhanced mobile broad band (eMBB) use case has to meet high system throughput and large area capacity requirements so that heterogeneous deployment may be considered taking into account many small cells for the area of high user density. According to the decrease of the cell size, if the traditional deployment scenario is utilized as shown in Figure 1-(a), we may suffer from the large amount of handover overhead considering user movements. For that scenario, it is required to introduce one cell with multiple TRPs (Transmission and Reception Points) as shown in Figure 1-(b). On top of RRC signaling overhead, this ‘one cell operation’ can also support flexible network operations utilizing various antenna configurations, e.g., joint transmission, joint reception, coordinated beamforming, and etc. Note that LTE specification already introduced similar operations in Rel-11 CoMP. 
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(a) One TRP per cell    								(b) Multiple TRPs per cell 
Figure 1 Candidate network topologies for 5G new radio
Proposal 1: RAN1 is requested to study the various network topologies including one cell operation for 5G new radio.

System access
Similar to LTE system a UE supporting 5G radio capability must perform certain procedures before it can start to receive or transmit data. These procedures can be categorized in cell search and downlink synchronization, acquisition of system information and random access.  
LTE is utilizing the transmission of periodic sequences, PSS and SSS for cell search and downlink timing acquisition. This basic operation using periodic synchronization signals could be the baseline for 5G cell search design. The detailed physical layer design for the synchronization signals should be discussed further considering required cell search time, number of cell IDs, system overhead, and network topology as well. The lack of CRS as proposed in [3,4] may give impacts for UE to track the downlink timing, which would be a potential issue for further study.
Considering the transmission of system information blocks (MIB/SIB), broadcasting all system information as we do in LTE (i.e. periodic broadcast) leads to significant system overhead and poor energy efficiency. The overhead problem is more severe if the cell size is small and many vertical services are supported in the same cell. From the overhead perspective, we believe that most essential system information required by the UE can be broadcasted while rest of the system information can be is provided to the UE on request in 5G new radio. By doing so, the cell does not have to send system information of a certain vertical if there is no UE that the vertical service is provided to in the cell. This on-demand system information transmission approach is also in line with the design principle in [3,4] that 5G new radio should take into account reduced foot print and forward compatibility.
The basic random access should be based on LTE approaches. Details should be discussed further in both RAN1 and RAN2 and support of one cell operation discussed in section 2.1 should be taken into account for the design of initial access.

Proposal 2: Most essential system information is broadcasted while rest of the system information is provided to the UE on request

UE mobility
By the introduction of one cell with multiple TRPs as discussed in section 2.1, we may need to define two levels of UE mobility, cell level mobility and mobility inside a cell. For cell level mobility, RRC should be involved at least for the handover operation and cell selection/reselection as we do in LTE. But mobility inside a cell is something that we need to study. Which TRP and which beam(s) to use for a certain UE inside one cell can be determined by L1 based on UE feedback related to CSI-RS resources provided by the TRP’s. Although RRC is still involved in informing the UE about CSI-RS configurations and UE feedback configurations, RRC may not be directly involved in the switching from one TRP to another TRP or one beam to another beam in subsequent TTI’s. The selection of what TRP to use for a certain UE and how to direct the transmission towards that UE is a way of handling UE mobility. I.e. without changing cell, still the network has to make significant decisions on how to best handle the UE on UE mobility. We call this “beam level management” in this contribution.

Proposal 3: UE mobility is handled on two levels:
1. Cell level mobility 
· Cell selection/reselection in IDLE, handover in CONN
· Handled by RRC in CONN state
2. Beam level management 
· L1 handles appropriate selection of the TRP to use for a UE and the optimal beam direction
Conclusion
We conclude the contribution by summarizing the following observations and proposals to be agreed.
Proposal 1: RAN1 is requested to study the various network topologies including one cell operation for 5G new radio
Proposal 2: Most essential system information is broadcasted while rest of the system information is provided to the UE on request
Proposal 3: UE mobility is handled on two levels:
3. Cell level mobility 
· Cell selection/reselection in IDLE, handover in CONN
· Handled by RRC in CONN state
4. Beam level management 
· L1 handles appropriate selection of the TRP to use for a UE and the optimal beam direction
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