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1 Introduction

According to the NR requirements in TR38.913 [1], network energy efficiency is one of the key performance indicator. There are number of factors, which can be revisited for network energy efficiency and the system information provisitioning improvement would be one of the factors, which can be discussed in RAN2 for that aspect. 
This contribution discusses the problems with the LTE system information provisioning and proposes potential solutions to address the problems for NR.
2 Problems
In LTE, system information (SI) is always broadcasted. As such, the network doesn’t know when UE reads the system information. Due to the broadcast delivery, the SI should be able to be received at anywhere in the TRP coverage so the transmission power of the SI has to be strong enough for the UEs at the TRP edge (and so relatively strong TX power is required). The LTE system information provisioning works pretty well for example in the case that there are a number of UEs simultaneously attempt acquiring the system information (e.g. for the case of commuting train group mobility) but it doesn’t always work efficiently for example in the case of rural area deployment.
In addition, in mmW frequency band, broadcast operation may not be efficient for SI.

Besides, LTE system information is divided into master information block (MIB) and more than one system information blocks (SIBs) and each SIB groups the parameters for a specific service/feature. 
The annex includes table which summarizes MIB and SIBs defined in Rel-13 LTE RRC specification [2].
As currently defined, all UEs need to acquire MIB, SIB1 and 2 to access the network (MTC UE may use a different SIB for initial access though) and the other SIBs are optional (i.e. not required for the system access).

There is no point for the legacy 3GPP release UEs (e.g. Rel-8 UE) to receive the later release SIBs (e.g. Rel-9, 11, 12 and 13 SIBs for Rel-8 UE) unless the legacy 3GPP release UE is updated for support of the future release features.

In addition, MBMS related SIBs (SIB13 and 20) are unnecessary for non-MBMS capable UEs and the UEs used by the users, who are not currently interested in any MBMS service. The same applies for the other capabilities such as CDMA2000 inter-RAT NCL and sidelink.
Furthermore, we see almost identical SI is signalled by different cells belonging to the same PLMN in the field. However in the current LTE system, UE needs to acquire all SIBs upon serving cell change (cell reselection) because SIBs are cell specific information. There is a space to improve the SI provisioning here.

Therefore, there are the following problems with the LTE system information provisioning.

1. SI is always broadcasted which is a waste of resources when no UEs are attemptingto acquire the SI.

2. LTE SI provisioning is not ideal in the area, where broadcast operation may not working be efficient (e.g. on mmW frequency band).
3. Network needs to schedule all SIBs on BCCH regardless of the UE types currently reside in the TRP coverage. That causes some wastage of BCCH bandwidth and also transmission power when some of the SIBs are irrelevant to the UEs served by the TRP. In addition, the wastage of BCCH bandwidth will compromise the TRP selection/reselection performance due to the SI acquisition delay.
4. UE needs to re-acquire all SIBs upon serving cell change although most of the information in SI won’t be changed.

Observation 1: A more efficient system information provisioning should be considered for NR.
3 SI provisioning for NR
As mentioned in section 2, the current system information provisioning has some drawbacks, which need to be addressed in NR.
The following principles should apply for NR system information provisioning
1. Network should be able to send the system information only when a UE needs the information
2. SI provisioning may be sent by a unicast message

3. NR System information can be categorized into two groups, access SI and other SI, where the access SI contains all parameters essentially required for system access and the other SI contain anything else
4. The network should be able to transmit only the relevant set of SI to a UE

5. Some SIBs are common across cells and UE is not required to acquire the common SIBs while UE moves across the cells.

Proposal 1: Network should be able to send the system information only when a UE needs the information .

Proposal 2: SI provisioning may be sent by a unicast message .
Proposal 3: NR System information can be categorized into two groups, access SI and other SI, where the access SI contains all parameters essentially required for system access and the other SI contain anything else.
Proposal 4: The network should be able to transmit only the relevant set of SI to a UE.
Proposal 5: Some SIBs are common across cells and UE is not required to acquire the common SIBs while UE moves across the cells.
4 Text Proposal

We propose the following text proposal for the TR. 
--- begin text proposal ------

5.4.3
System information handling

The network may transmit SI by means of dedicated signalling or broadcast signalling.
The network may send SI specific to the UE.
The network may configure identical SI in a certain area.
System information is divided into access SI and other SI
-
Access SI contains informatiion relevant when evaluating if a UE is allowed to access the system

-
Other SI contains additional information provided to the UE

-
It’s FFS what information will be included in Access SI and Other SI
--- end text proposal ------
Proposal 6: Agree on the TP above.
5 Conclusions

This contribution states the following observation and proposals:
Observation 1: A more efficient system information provisioning should be considered for NR.
Proposal 1: Network should be able to send the system information only when a UE needs the information .

Proposal 2: SI provisioning may be sent by a unicast message .

Proposal 3: NR System information can be categorized into two groups, access SI and other SI, where the access SI contains all parameters essentially required for system access and the other SI contain anything else.
Proposal 4: The network should be able to transmit only the relevant set of SI to a UE.

Proposal 5: Some SIBs are common across cells and UE is not required to acquire the common SIBs while UE moves across the cells.
Proposal 6: Agree on the TP above.
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6 Annex - List of S1AP Elementary procedures (from section 8.1 TS 36.413)

The following table summarizes MIB and SIBs defined in Rel-13 LTE RRC specification [2]:
	MIB/SIB name
	3GPP Release
	MIB/SIB contents

	MIB
	Rel-8
	dl-Bandwidth, PHICH config, SFN

	SIB1
	Rel-8
	Cell identities (PLMN ID, TAC, cell ID, csg-ID), Cell selection info, FreqBand info, Scheduling information for the other SIBs, SI value tag.

	SIB2
	Rel-8
	AC-Barring info, SSAC info, Radio Common config (RACH, BCCH, PCCH, PRACH, PDSCH, PUSCH, PUCCH, SRS), UE-Timers and Constants, MBSFN config, UL-Freq info + UL bandwidth, Time alignment timer

	SIB3
	Rel-8
	Cell reselection information common for intra-freq, inter-freq and/or inter-RAT cell reselection + intra-freq cell reselection information other than NCL

	SIB4
	Rel-8
	Intra-Freq NCL (White and Black list) + CSG PCI range

	SIB5
	Rel-8
	Inter-Freq NCL (White and Black list)

	SIB6
	Rel-8
	Inter-RAT carrier frequencies list and t-Reselection timer & scaling factor for WCDMA FDD and TDD.

	SIB7
	Rel-8
	Inter-RAT carrier frequencies list and t-Reselection scaling factor for GERAN.

	SIB8
	Rel-8
	Inter-RAT carrier frequencies list and t-Reselection timer & scaling factor for CDMA2000.

	SIB9
	Rel-8
	HNB Name

	SIB10
	Rel-8
	ETWS primary notification

	SIB11
	Rel-8
	ETWS secondary notification

	SIB12
	Rel-9
	CMAS notification

	SIB13
	Rel-9
	MBMS control information for one or more MBSFN areas.

	SIB14
	Rel-11
	EAB parameters

	SIB15
	Rel-11
	MBMS Service Area Identities (SAI) of the current and/or neighbour carrier frequencies.

	SIB16
	Rel-11
	GPS time and coordinated universal time (UTC). It's used to obtain the UTC, the GPS and the local time.

	SIB17
	Rel-12
	E-UTRAN and WLAN traffic steering information

	SIB18
	Rel-12
	Sidelink communication resource configuration info

	SIB19
	Rel-12
	Sidelink discovery resource configuration info

	SIB20
	Rel-13
	Control information for MBMS using SC-PTM
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