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1. Introduction
The general mission of the System Information (SI) delivery function in any wireless network is to provide UEs with all necessary information enabling connecting and communicating with the network. However, one critical aspect of the operation is that it also provides the UE with some primary information in the earliest stage of the UE access (initial access) to the network. This minimal information must be accessible without any prior knowledge of the network (cell) configuration at the UE location, and at the access time. A resulting design choice is to fix the physical resource of this primary information (PBCH) with static location and size irrespective of the cell configuration, thus necessarily providing restrictions regarding forward compatibility. In the newly studied NR system [1], the physical dimensions for the SI resource allocation can be further extended to now include transmission beams in high frequencies. Since one key design criterion of NR RAT is to be forward compatible, the SI delivery function should, as much as possible, avoid provisioning static resources while also coping with new coverage constraints [2]. On the other hand, NR will enable new features, such as multi-connectivity, that can be exploited to maximize SI delivery efficiency. In this contribution, we suggest means to minimize the system overhead due to SI delivery while guaranteeing both coverage and forward compatibility.
2. Discussion
2.1. Lessons learnt from LTE
LTE system information consists of MIB, SIB1, and many other SIBs. The number of SIBs increased continuously to satisfy different scenarios and requirements of features introduced in LTE up to 20 SIBs. Broadcasting too much system information decreases the resource efficiency of the air interface. 
In addition, LTE MIB and SIB1 use fixed subframes for transmission. MIB is scheduled in subframe 0 of all radio frames and SIB1 is scheduled in subframe 5 of radio frames with SFN mod 2 = 0. The rules of MIB and SIB1 transmission restricts subframe 0 and 5 from flexible usage such as setting as MBSFN subframes. This has been experienced as a bottleneck towards forward compatibility.
As a result, it is beneficial to design system information transmission procedure in NR taking a more efficient and flexible approach. There are several approaches which could be considered for system information transmission that we address in this contribution. These are:
· Use of broadcast and on-demand SI transmissions

· SI detection 

· Leveraging multi-connectivity
· SI compression

2.2. Broadcast and on-demand SI transmissions

We should expect a large variety of system information in NR due to the diversity of services and device types. Some system information parameters could be sent to UE on per need basis. We think system information in NR could be designed in such a way that both broadcast and on-demand transmissions are used to distribute system information to UEs in the network. An example is shown in Figure 1. Broadcast SI is transmitted in a wide area which may include several TRPs/beams, and on-demand SI is transmitted to UE(s) when needed via a TRP/beam or a group of TRPs/beams within a smaller area. The split between broadcast and on-demand SI is FFS, but it should be possible to only broadcast the very minimum information UE needs to acquire in the earliest stage of the access to the network (initial access), referred to as “Primary SI”.
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Figure 1: Combination of broadcast SI and on-demand SI
Proposal 1: System information should be distributed to UEs using combination of broadcast and on-demand transmissions in NR
2.3. SI detection
As discussed in the above sections, it should be possible to only broadcast the Primary SI. We also stated that we should avoid provisioning static resources for broadcasting this Primary SI, for forward compatibility purpose. We therefore propose that the physical resource where is broadcasted the Primary SI is no longer hard-written in the specification to avoid forward compatibility bottlenecks. Instead, the physical resources for primary broadcast SI should have dynamic (or at least semi-static) location and the UE accommodates its acquisition through blind detection or any other mean designed by RAN1. Feasibility of such scheme should be investigated by RAN1. 
Proposal 2: UE should be able to detect the location of the physical resources of the primary SI as part of the cell search procedure in order to allow for forward compatibility. Feasibility should be investigated by RAN1. 

2.4. Leveraging multi-connectivity
Another approach for system information transmission is to provide the necessary system information only on a specific wireless link. For example, when NR operates on low and high frequencies, the lower frequency should be favored for SI transmission. This would provide radio efficiency in system where the UE is connected to multiple wireless links, multiple frequency, multiple RATs, etc. 

Proposal 3: For UEs in multiple connections, some wireless links may only be used for data transmission and SI may be transmitted in other wireless links. 
2.5. SI compression
Another way to reduce signaling load hence improving radio efficiency of system information transmission is to provide pointers to pre-configured system information. This could be seen as a method for signaling optimization. One possible way for signaling optimized system information provisioning is shown as Figure 2. UE is pre-configured and/or downloads SI parameter combinations applicable for some area or whole network or network slices. And network could inform UEs valid SI parameters as index value in the SI parameter combinations.
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Figure 2: The procedure of SI acquisition
Proposal 4: System information is provided in a compressed form in order to achieve signaling efficiency. One approach is shown in Figure 2. 
3. Conclusion

In this contribution, we suggest means to minimize the system overhead due to SI delivery while guaranteeing both coverage and forward compatibility through four proposals:
Proposal 1: System information should be distributed to UEs using combination of broadcast and on-demand transmissions in NR

Proposal 2: UE should be able to detect the location of the physical resources of the primary SI as part of the cell search procedure in order to allow for forward compatibility. Feasibility should be investigated by RAN1. 

Proposal 3: For UEs in multiple connections, some wireless links may only be used for data transmission and SI may be transmitted in other wireless links. 
Proposal 4: System information is provided in a compressed form in order to achieve signaling efficiency. One approach is shown in Figure 2. 
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