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Introduction
RAN#71 in March approved a NR SID [1]. An initial aspect of this SID is for RAN2 to study/agree on the radio protocol architecture and procedures. System information transmission/acquisition is an important radio protocol procedure.  In RAN2 #93bis, our contribution [2] discussed the issues in reusing the LTE approach (i.e. periodic broadcast of all system information) in NR system. It was shown that broadcasting multiple system information blocks using the LTE approach leads to significant system overhead and poor energy efficiency. During RAN2#94 due to lack of time there was no discussion on the system information provisioning design but an email discussion [3] was agreed to develop the common understanding on the concept of “On-demand provisioning of System Information”. 
In this contribution we discuss the contents and functionality of the minimum system information.
Discussion
During the email discussion [3] majority of the companies acknowledged the issue of resource efficiency in reusing the LTE like SI provisioning approach for NR. Almost all companies who participated in the email discussion shared the view that LTE approach of periodically broadcasting all the system information needs to be re-looked for the design of SI delivery in NR. In order to overcome the issues in periodic broadcast of all system information (SI), the email discussion [3] categorized the system information into:
· Minimum System Information
· Other System Information 
The high level common understanding is the minimum SI is autonomously broadcasted periodically by the network while the Other SI is provided to the UE(s) on demand, as shown in Figure 1. 


Figure 1

Proposal#1: RAN2 is requested to agree on the following terminologies: a) Minimum SI b) Other SI. 
Overall SI design and signaling approaches for delivery of SI in NR is discussed in companion contribution [4]. In the following sections we discuss the functionality and contents of the minimum SI.
Minimum System Information
As a design goal it is desirable to limit the size of broadcast information size in NR which can be made possible if a large majority of parameters is not directly visible on periodic broadcast i.e. minimum SI but only provided on UE request. In LTE the UE is required to acquire the MIB, SIB1 and SIB2 in order to determine whether it can camp on the detected cell and then perform initial access. The minimum SI is periodically broadcasted using broadcast channel (similar to PBCH in LTE) so that UE can perform the following:
a. PLMN selection and cell selection (including cell barring information)
b. Access the camped cell for either requesting the Other SI or for transitioning to RRC connected state
Referring to the LTE MIB/SIBs listed in Table 1 it can be determined which information is relevant for minimum SI and which information can be provided upon UE request as Other SI.
Table 1
	MIB/SIB
	Main purpose
	Covered by Minimum SI
	Covered by Other SI

	MIB
	Cell access
	Yes 
	No

	SIB1
	Cell access allowed
	Yes (at least partly)
	Yes (at least partly)

	SIB2
	Radio Resource Config
	Partly Yes (configuration related to sending request and receiving response)
	Most L1/L2 configuration 

	SIB3
	Cell reselection
	No
	Required by IDLE mode UE for mobility purpose 

	SIB4
	Cell reselection intra-freq
	No
	Depending on support e.g. cell/TRP specific offsets in 5G. Cell specific offsets (or TRP) would concern very localised information 

	SIB5
	Cell reselection inter-freq
	No
	IDLE mode UE needs to know whether in the 5G area it is, any stored inter-freq reselection information is still valid.

	SIB6
	Inter-RAT reselection UMTS
	No
	IDLE mode UE needs to know whether in the 5G area it is, any stored inter-RAT reselection information is still valid. Depends on 5G  3G mobility need to be supported

	SIB7
	Inter-RAT reselection GERAN
	No
	IDLE mode UE needs to know whether in the 5G area it is, any stored GERAN reselection information is still valid. Depends on 5G  2G mobility need to be supported

	SIB8
	Inter-RAT reselection CMDA2000
	No
	IDLE mode UE needs to know whether in the 5G area it is, any stored CDMA2000 reselection information is still valid. Depends on 5G CDMA mobility need to be supported

	SIB9
	Home eNB name
	No
	Can be provided with dedicated signalling as other system info.

	SIB10/SIB11/SIB12
	ETWS/CMAS
	No
	Can be provided with broadcast signalling in stand-alone system as other system info

	SIB13/SIB15
	MBSFN/MBMS SAI list
	No
	Service specific information can be provided with dedicated signalling

	SIB14
	EAB
	Yes
(Relevant to know whether RACH is allowed)
	No 

	SIB16
	GPS/UTC time
	No
	Information required for positioning can be provided as other system information

	SIB17
	WLAN
	No
	Service specific information can be provided with dedicated signalling

	SIB18
	D2D Communication
	No
	Service specific information can be provided with dedicated signalling

	SIB19
	D2D discovery
	No
	



Proposal#2: The minimum SI is periodically broadcasted so that UE can perform:
a. PLMN selection and cell selection (including cell barring information)
b. Access the camped cell for either requesting the Other SI or for transitioning to RRC connected state
Proposal#3: At a high level the contents of Minimum SI in NR can be considered as equivalent to LTE MIB, SIB1, SIB2 and SIB14.
LTE MIB is 40 bits including 16 bit CRC and depending on operator configuration the transport block size (TBS) of SIB1, SIB2 and SIB14 can be something like 176 bits, 256 bits and 16 bits. So if all the parameters of LTE MIB, SIB1, SIB2 and SIB 14 are considered as baseline for NR minimum SI then the TBS would be something like 488 bits which is roughly 61 bytes. As the name suggests the “Minimum SI” should be bare minimum so a careful look at the MIB, SIB1, SIB2 and SIB14 parameters is needed in order to significantly reduce the amount of broadcast compared to LTE MIB, SIB1, SIB2 and SIB14. This will also require input from RAN1 who will determine the size of NR MIB. Based on RAN1 input further discussions will be needed to check whether minimum SI contents can fit in NR MIB or additional SI-block is needed for remaining parameter of minimum SI which cannot be accommodated in NR MIB. The discussion on NR MIB size and detailed contents of minimum SI is premature nevertheless as a starting point we consider the following parameters shall be periodically broadcasted in NR MIB:
a. SFN, PLMN-Id, System Bandwidth
b. Configuration for requesting other SI
c. Index/Identifier for the SI-block comprising remaining parameter of minimum SI 
d. Index/Identifier for one or more SI-block(s) delivered as Other SI
The concept of index/identifier associated with the configuration of SI-block provided as Other SI is explained in companion contribution [4]. We therefore propose:
Proposal#4: RAN2 to agree following parameters shall be periodically broadcasted in NR MIB:
a. SFN, PLMN-Id, System Bandwidth
b. Configuration for requesting other SI
c. Index/Identifier for the SI-block comprising remaining parameter of minimum SI 
d. Index/Identifier for one or more SI-block(s) delivered as Other SI

Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal#1: RAN2 is requested to agree on the following terminologies: a) Minimum SI b) Other SI. 
Proposal#2: The minimum SI is periodically broadcasted so that UE can perform:
a. PLMN selection and cell selection (including cell barring information)
b. Access the camped cell for either requesting the Other SI or for transitioning to RRC connected state
Proposal#3: At a high level the contents of Minimum SI in NR can be considered as equivalent to LTE MIB, SIB1, SIB2 and SIB14.
Proposal#4: RAN2 to agree following parameters shall be periodically broadcasted in NR MIB:
a. SFN, PLMN-Id, System Bandwidth
b. Configuration for requesting other SI
c. Index/Identifier for the SI-block comprising remaining parameter of minimum SI 
d. Index/Identifier for one or more SI-block(s) delivered as Other SI
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