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1. Introduction

A new Rel 13 Work Item on Narrowband IOT has been approved with the aim to [1] 

“…specify a radio access for cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA, that addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device power consumption and (optimised) network architecture.” 

In addition, from RAN2’s perspective, the NB-IOT should include support for [1]
· 180 kHz UE RF bandwidth for both downlink and uplink
· MAC, RLC, PDCP and RRC procedures based on existing LTE procedures and protocols and relevant optimisations to support the selected physical layer
In this contribution we provide our views on the principles for System Information design in view of the above requirements for NB-IOT. 

2. Discussion

2.1. System Information for NB-IOT
System Information in LTE is used for several purposes, such as providing to the UE with:
· Common physical layer parameters for the cell;

· Mobility related information (e.g cell selection/re-selection parameters)
· PLMN and access control related information 
· Indication of services provided by the cell (e.g MBMS, WLAN traffic steering, sidelink communication)
As part of the ongoing work for eMTC, several optimizations to SI messages are being introduced in order to 

· Reduce the size and bandwidth required for transmission of SI messages.

· Remove the functionality not required by eMTC

· Increase the coverage of the cell (i.e by supporting bundling/repetitions)

Similar optimizations are also valid for NB-IOT. It is clear, however, that due to specific limitations of NB-IOT (e.g 180kHz RF bandwidth limitation and extended coverage), legacy system information messages cannot be re-used and optimizations beyond that done for eMTC are required for NB-IOT. This most likely means new system information messages need to be defined.
Observation 1: NB-IOT requires new optimized SI messages to be defined, independently of LTE and eMTC. 

Moreover, the set of functionalities needed for NB-IOT is significantly more constrained than for eMTC. While eMTC UEs target a wide range of use-cases, NB-IOT devices are optimized for a very limited set. This fact enables considerable simplification of the SI messages required for NB-IOT. 
Proposal 1: NB-IOT SIs should be designed to support a reduced set of use-cases and functionalities compared to eMTC. 

For the set of functionalities that are supported, RAN2 should consider mechanisms to further optimize the delivery of system information in order to optimize: (a) UE wake up time to acquire an SI message; (b) overall system overhead due to broadcast. Optimizations could include, for example: limiting the possible range of parameters that are broadcast; fixing the TBS and time/frequency resources used for SI delivery; unicast delivery of SI messages. 
Proposal 2: RAN2 should consider mechanisms to further optimize delivery of system information beyond the approaches considered for eMTC. 
As mentioned earlier, the System Information also provides physical layer parameters of the cell. Since RAN1 has not yet provided any input to RAN2 regarding this aspects, it is proposed that RAN2 waits until discussion progresses in RAN1. 
Proposal 3: RAN2 should wait for further input from RAN1 regarding lower layer aspects of system information, including: SI TBS and physical layer cell parameters. 
It is quite possible that NB-IoT system would need to support additional functionality in the future hence it should be possible to extend system information in the future. This could mean adding one or more new information elements to existing NB-IoT system information messages or adding one or more new system information messages.

Proposal 4: In line with existing approach, RAN2 should allow for extension of system information messages in future releases.  

3. Conclusion

In this contribution, we discussed some principles for system information design for NB-IOT. The following proposals are made 
Proposal 1: NB-IOT SIs are designed to support a reduced set of use-cases and functionalities compared to eMTC. 

Proposal 2: RAN2 should consider mechanisms to further optimize delivery of system information beyond the approaches considered for eMTC. 

Proposal 3: RAN2 should wait for further input from RAN1 regarding lower layer aspects of system information, including: SI TBS and physical layer cell parameters. 

Proposal 4: In line with existing approach, RAN2 should allow for extension of system information messages for NB-IOT in future releases.  
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