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1   Introduction
The NR new radio access technology SI was agreed in RAN#71 [1], which intends to meet diverse families of usage scenarios including eMBB, mMTC and URLLC, and different KPIs given in [2]. 
As an initial procedure for the NR UE to access NR, the system information broadcast and acquisition would help the UE to operate properly within the new system, and within the specific NR cell. In the last RAN2# 93bis meeting, several contributions discussed the system information signalling for NR [3][4]. In this document, we provide our views on the system information acquisition and update to meet the diverse NR requirements.
2   Discussion

New challenges for NR system information

As indicated in [1], the NR is required to design a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in [2] including Enhanced mobile broadband, Massive machine-type-communications and Ultra reliable and low latency communications. These different scenarios mainly target different requirements in terms of different KPIs e.g., reliability, latency, throughput etc. Further, the low cost UEs would be supported for the NR in addition to the full-fledged UEs. These low cost UEs would have low channel bandwidth detection/transmission capability, and very low power consumption. Also it is expected that the new services and new usage scenarios should be supported by the NR. All of these pose big challenges for the system information acquisition and update for the NR. 

The NR could be able to work on spectrum up to 100 GHz. In order to counteract the higher penetration losses and lower diffraction, the beamforming technique forming narrow beams could be used to improve the cell coverage and robust the transmission performance. However, to ensure the system information to reach all possible cell edge UEs, the beam sweeping procedure is required which however may multiply the broadcast signalling overhead. 

Observation 1: The follow challenges are posed for the NR system information design 
· A single framework would be needed to support diverse usage scenarios and the diversity of UE capabilities (e.g., in terms of channel bandwidth and power consumption etc). 
· The beamforming in higher frequency may multiply the increase of signaling overhead due to the beam sweeping procedure.
NR System information
The NR would be a completely new system without backward compatibility with LTE, but at the beginning of the system information design of the NR, it is beneficial to learn the lessons from LTE system. 
2.2.1 Lessons from LTE

Two different mechanisms are used for LTE system information delivery. 
· MIB provides a very limited amount of system information, which is prerequisite for the acquisition of other system information. 
· DL cell bandwidth, PHICH configuration and SFN are included, which are transmitted four times every 40ms. Note that for NB-IoT, the MIB information is much extended.  
· SIBs provides the main part of other system information
· Overall 20 SIBs characterized by different information usage are defined. SIB1 is periodically transmitted four times every 80ms, while other SIBs could be periodically transmitted via flexible indication in SIB1 and could be different based on the operation policy as well as other aspects. 

· In order to support new features, many new SIBs are introduced (e.g., SIB 17 for traffic steering with WLAN, SIB 18/19 supporting D2D, SIB20 supporting SC-PTM etc)

· Not all SIBs are needed to broadcast, e.g., SIB 9 is not needed for operator deployed NB, and SIB 13 is not needed if MBMS is not supported. 
Observation 2: MIB and overall 20 SIBs are periodically broadcast by LTE system, which incurs large signalling overhead though the transmission of SIBs (other than SIB1) could be flexibly configured.  
For the NR, broadcast signalling overhead would be cumbersome to the overall system spectral efficiency which is especially true under the beamforming technique in higher frequencies. In order to address the above challenges mentioned in 2.1, the following proposal for the NR system information is made.

Proposal 1: The NR should broadcast only most important system information whereas other system information can be transmitted in UE-dedicated signalling. 
2.2.2 Classification of system information

Table I lists system information list for LTE system, and identifies the important system information blocks containing essential information for NR. 
Table I: System information list
	MIB and SYSTEM INFORMATION
	DESCRIPTIONS
	IMPORTANT SI
	OTHERS

	MIB
	most essential and most frequently transmitted parameters that are needed to acquire other information from the cell
	X
	

	SIB1
	evaluating if a UE is allowed to access a cell  and defines the scheduling of other system information 
	X
	

	SIB2
	radio resource configuration information that is common for all UEs, access barring information, UL carrier frequency, UL bandwidth
	X
	

	SIB3
	cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection as well as intra-frequency cell re-selection information other than neighbouring cell related
	X
Note if idle state is not defined for NR, this SIB is not required
	

	SIB4
	neighbouring cell related information relevant only for intra-frequency cell re-selection as well as blacklisted cells
	X
Note if idle state is not defined for NR, this SIB is not required
	

	SIB5
	inter-frequency cell re-selection
	X
Note if idle state is not defined for NR, this SIB is not required
	

	SIB6
	inter-RAT cell re-selection i.e. information about UTRA frequencies and UTRA neighbouring cells relevant for cell re-selection
	
	N/A

	SIB7
	inter-RAT cell re-selection i.e. information about GERAN frequencies relevant for cell re-selection
	
	N/A

	SIB8
	inter-RAT cell re-selection i.e. information about CDMA2000 frequencies and CDMA2000 neighbouring cells relevant for cell re-selection
	
	N/A

	SIB9
	a home eNB name
	
	X

	SIB10
	EWTS primary notification
	
	X

	SIB11
	EWTS secondary notification
	
	X

	SIB12
	CMAS notification
	
	X

	SIB13
	Control info for MBMS
	
	X

	SIB14
	EAB parameters
	X
	

	SIB15
	MBMS Service Area Identities
	
	X

	SIB16
	info related to GPS time and Coordinated Universal Time 
	
	X

	SIB17
	info relevant for traffic steering between E-UTRAN and WLAN
	FFS
	FFS

	SIB18
	Info and resource configuration for sidelink communication
	
	X

	SIB19
	Info and resource configuration for sidelink discovery
	
	X

	SIB20
	control info associated transmission of MBMS using SC-PTM
	
	X


Table I gives a coarse analysis for the NR taking LTE system as a starting point but more detailed analysis on information in each block is required relying on the detailed NR system design. For example, in LTE the RadioResourceConfigCommonSIB in SIB 2 contains common parameters configurations on PRACH, PDSCH, PUSCH, PUCCH, SRS etc. The random access related information could be treated as most important information, while other information could be considered less essential and provided to the UE through dedicated signalling after the UE has accessed to the NR.
It is an open issue and being studied whether there is an RRC IDLE state for NR UE. If there is an RRC IDLE state, cell re-selection information common for NR intra-frequency, inter-frequency should be treated as most important system information. 
Other system information may be considered as most important, such as the inter-RAT cell selection/reselection information between the NR and LTE, e.g. LTE carrier frequency, LTE neighbouring cells etc.  
Proposal 2: Most important system information includes at least the following information: 
· Cell configuration information
· Random access configuration
· Access barring information (if IDLE state is supported)
· NR Intra/inter-frequency cell reselection information (if IDLE state is supported)
· Inter-RAT cell reselection related with LTE (if IDLE state is supported)
2.2.3 Most important system information transfer
For most important system information transfer it is possible to follow LTE solution: MIB containing very limited amount information is broadcast quite frequently (the periodicity and contents could be determined by RAN1), while other important information could be broadcast with longer periodicity. 
Further, LTE defines a number of SIBs characterized by the type of information and with different configured periodicity. It is for the NR to determine whether to classify other important information into multiple SIBs according to the type of information. On one hand, the further classification could be useful for the introduction of new features in a forward-compatibility way. On the other hand, without the clarification it makes the NR broadcast system information more concise. 
Proposal 3: The NR broadcasts a limited amount of information in MIB quite frequently and other information less frequently. It is FFS whether to classify other important information into multiple SIBs or not. 
There are potential solutions for the NR for robust system information broadcast to address the challenges deployed in high-frequency bands. 
· SFN transmission where the system information broadcast could be transmitted from multiple synchronized TRPs

· The coverage TRP (e.g. deployed in lower-band spectrum) could broadcast the system information for its covered performance TRP(s) (e.g. deployed in high-frequency bands)
NR System information update 
As only important information is proposed to be broadcast in NR, it can be discussed whether system information update is still supported or not. 
· If supported, all UEs could detect the information only when changed
· If not, all UEs should continuously detect all important information even if these are not changed;
Continuously reading system information would lead to large power consumption, it is preferable to introduce system information update procedure into NR. In addition to the Rel-8 LTE system information update procedure using paging and SIB tag, enhanced system information update solutions for NB-IoT and eMTC use a common value tag in MIB and SIB specific value tags in SIB1 for UEs to detect system information change. 
Proposal 4: Study system information update and take the solution for NB-IoT and eMTC as starting point. 
Note that if it is determined that there is no need to classify other important system information into multiple SIBs, NB-IoT solution could be taken as baseline for the NR, that is, the value tag in MIB could indicate whether the other system information in a single SIB is updated or not. 
3   Conclusion
By discussing the system information in LTE and the new requirements in NR we made the following observations:
Observation 1: The follow challenges are posed for the NR system information design 
· A single framework would be needed to support diverse usage scenarios and the diversity of UE capabilities (e.g., in terms of channel bandwidth and power consumption etc). 

· The beamforming in higher frequency may multiply the increase of signaling overhead due to the beam sweeping procedure.
Observation 2: MIB and overall 20 SIBs are periodically broadcast by LTE system, which incurs large signalling overhead though the transmission of SIBs (other than SIB1) could be flexibly configured.  
Proposal 1: The NR should broadcast only most important system information whereas other system information can be transmitted in UE-dedicated signalling. 

Proposal 2: Most important system information includes at least the following information is treated with important system information. 

· Cell configuration information
· Random access configuration

· Access barring information (if IDLE state is supported)
· NR Intra/inter-frequency cell reselection information (if IDLE state is supported)
· Inter-RAT cell re-selection related with LTE (if IDLE state is supported)
Proposal 3: The NR broadcasts a limited amount of information in MIB quite frequently and other information less frequently. It is FFS whether to classify other important information into multiple SIBs or not. 
Proposal 4: Study system information update and take the solution for NB-IoT and eMTC as starting point. 
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