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Introduction
System access is the procedures for a UE to identify and access the network. In LTE, it consists of the steps of
· Cell detection and synchronization using the PSS/SSS
· Acquisition of system information through MIB and (some of the) SIBs
· Random access 
LTE was designed primarily targeting macro-cell deployments in licensed spectrum up to a few of GHz. However, requirements on NR such as ultra-lean design minimizing the amount of always-on signals, support for a wide range of frequencies, and support for unlicensed spectrum requires reconsidering some of the design principles for system access. In the following, some of these principles are discussed. A companion paper on the same topic from a RAN2 perspective is available in [1].
Discussion
Ultra-lean design, that is, minimizing the amount of always-on signals has been agreed in RAN1 as one guiding design principle. This principle provides several benefits such as high energy efficiency [2], low inter-cell interference at low loads, and a high degree of future proofness. The (small amount of) always-on signals required for system access, for example synchronization signals, discovery signals, and parts of the system information, should be designed to allow for a long DTX duration and a large DTX ratio while taking the impact on UE power consumption and implementation complexity into account. A long DTX duration is also beneficial when operating in unlicensed spectrum as regulations pose strict requirements on the amount of transmissions without LBT.
Proposal: DTX – any always-on signals should allow for long DTX duration and large DTX ratios.
NR is required to support a wide range of carrier frequencies, from sub-GHz up to very high frequencies close to 100 GHz. At the higher frequencies, the propagation conditions are more challenging. Beamforming to focus the transmitted energy to the UE will therefore be a cornerstone in the NR design to ensure sufficient area coverage, especially at higher frequencies. However, relying on beamforming to provide coverage implies some knowledge on the UE location or, in general, the spatial properties of the channel from the base station to the UE. When the UE location is not known, for example prior to initial access, highly focused beamforming cannot be used. Broadcasting information using a wide beam will result in a worse link budget and a corresponding decrease in the number of bits possible to convey in a given time. Beam sweeping techniques have a similar limitation; although he link budget is maintained as a result of the focused beam, the sweeping process takes time and limits the number of bits possible to convey for a given time period. Hence, the amount of broadcasted system information should be minimized to the bare minimum necessary for accessing the system in order not to cause coverage problems.
Proposal: Minimize the amount of broadcasted system information.
In order to benefit from advanced transmission techniques such as beamforming, it should be possible to deliver the bulk of the system information upon request from a UE. This also helps in minimizing the amount of always-on signals and to fulfill the ultra-lean design principle. Both analog and digital beamforming should be possible implementation choices.
Proposal: Beamforming - support beamforming for system-information delivery.  
Proposal: On demand delivery – the bulk of system information is delivered on demand.
Scalability, i.e. the possibility to add additional nodes to increase capacity and data rates in an area without a corresponding increase in system information overhead, is an important aspect taken the increasing interest in low-power nodes into account (“small cells”). One possibility to achieve this is to separate the (set of) node(s) delivering system information from those handling the actual user data transmission. Such separation also provides means to handle the challenging coverage at higher carrier frequencies. Instead of providing system information using NR nodes operating at high carrier frequencies (with a corresponding coverage challenge), system information can be provided by nodes, LTE or NR, transmitting at a lower frequency with less challenging propagation conditions.
Proposal: Scalability – it should be possible to deeply additional nodes without a corresponding increase in system information overhead.
Conclusion
It is proposed to capture the following proposals in the TR:
· DTX – any always-on signals should allow for long DTX duration and large DTX ratios.
· Minimize the amount of broadcasted system information.
· Beamforming – support beamforming for system-information delivery.  
· On demand delivery – the bulk of system information is delivered on demand.
· Scalability – it should be possible to deploy additional nodes without a corresponding increase in system information overhead.
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