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1	Introduction
In this contribution, we discuss first the structure of the Minimum SI for NR. Then, we examine the content of the Remaining Minimum SI that is not part of the NR-MIB, and we propose an optimization for the signalling of the list of PLMN IDs in case of RAN sharing. 
2	Structure of Minimum SI
The Minimum SI consists of the least amount of information that a UE needs for performing initial access and cell selection. In LTE, this information comprises, some content from MIB, SIB1 and SIB2 [2]. Having agreed on the NR-MIB, it is still open whether the Remaining Minimum SI is provided in a single NR-SIB1 or in more than one SIB as in LTE. Considering that the UE needs to acquire the entire Remaining Minimum SI to perform the initial access, it is sensible to have the Remaining Minimum SI in just the NR-SIB1. In other words, there is no need to delay the initial access of the UE by distributing the remaining SI over multiple SIBs having different periodicities. Thus, in NR the UE would acquire only the NR-MIB and NR-SIB1 to perform initial access and cell selection.
Proposal 1: The Remaining Minimum SI, that is not part of the MIB, is provided by only the NR-SIB1.
Nevertheless, it should be possible in the future to extend the content of Minimum SI. This can be achieved by using extensions in NR-SIB1 for additional fields in the same way as in LTE.
Proposal 2: NR-SIB1 should support critical and non-critical extension capability for additional fields in the future as in LTE.
3	Content of Remaining Minimum SI
The Remaining Minimum SI, carried by NR-SIB1, will be based on the content of LTE SIB1 and SIB2 along with the new agreed Information Elements (IEs) in NR in RAN1 and RAN2. 
In order to dimension properly the number and length of the IEs in NR-SIB1, the maximum capacity of NR-PDSCH carrying the broadcasted SI needs to be determined first by RAN1.
Proposal 3: RAN2 to send a LS to RAN1 asking about the maximum capacity (number of bits) of NR-PDSCH used for broadcasting NR-SIB1.
The IEs that have been agreed so far to be part of Minimum SI for NR, in RAN2, are summarized as follows:
· SFN (part of NR-MIB), list of PLMNs, cell identity, cell camping parameters, RACH parameters
· Scheduling information for broadcasted SI messages:
· SIB type
· Validity information, i.e., value tag.  
· Periodicity
· SI-window information
· Indication of on-demand SI broadcast:
1. Indication of whether the concerned SIB is periodically broadcasted or provided on-demand
2. Indication of whether an on-demand SI message is broadcasted or not
· FFS: Either having two indications (1 and 2) or having only the indication determining whether an SI message is provided by broadcast or not
· Parameters required for requesting Other SI (if any needed, e.g., RACH preambles and corresponding RACH resources for SI request) if network allows on demand mechanism
· Area ID associated with some SIBs
Note that the value tag and area ID can be combined to form a single SIB index. 
In addition, there are some IEs in LTE SIB1 and SIB2 that have not been discussed much so far which could be as well relevant for NR. Table 1 summarizes the IEs of LTE SIB1 and SIB2 that may be required for NR-SIB1.
Table 1: IEs of LTE SIB1 and SIB2 that may be required for NR-SIB1
	SIB1
	Is it required for NR?
	Note

	CellAaccessRelatedInfo
	
	
	

	
	Plmn-IdentityList
	Yes
	Number and length of PLMN IDs require inputs from SA1 and SA2. Depends on deployment requirement for RAN sharing.

	
	TrackingAreaCode
	Yes
	The need and length of TAC require inputs/confirmation from SA2.

	
	cellIdentity
	Yes
	Determining the size of cellIdentity requires input from RAN1, RAN2 and RAN3 [3]. It depends on what the RAN architecture allows in terms of number of gNBs under one PLMN and number of cells under one gNB, maximum number of bits that can be transmitted on NR-PDSCH, number of bits required for all PHY and upper layer parameters in NR-SIB1. According to the working assumption in RAN3#97, cellIdentity is 36bits (26bits gNB ID+10bits local cell ID)

	
	cellBarred
	Yes
	Agreed to include in SIB1 as a working assumption in RAN2#99

	
	intraFreqReselection
	Yes
	

	
	csg-Indication
	No
	CSG is not supported in Rel-15.

	
	csg-Identity
	No
	

	CellSelectionInfo
	
	
	

	
	q-RXLevMin
	Yes
	Needs progress on idle mode mobility procedures.

	
	q-RXLevMinOffset
	Yes
	

	p-max
	
	Yes
	FFS, pending RAN1 outcome concerning power control in NR.

	freqBandIndicator
	
	Yes
	RAN1 check is required.

	schedulingInfoList
	
	Yes
	

	tdd-Config
	
	No?
	RAN1 check is required on how dynamic TDD configuration is signalled. L1 parameters spreadsheet shows only UL-DL-configuration for tdd

	si-WindowLength
	
	Yes
	

	systemInfovaluetag
	
	Yes
	In NR, value tag of other SIBs is part of schedulingInfoList. In NR the value tag in NR-SIB1 outside schedulingInfoList is that of NR-SIB1.

	hyperSFN
	
	Yes
	Need to progress on DRX design for NR.

	eDRX-allowed
	
	Yes
	

	
	
	
	

	SIB2
	Is it required for NR?
	Note

	ac-BarringInfo
	
	Yes
	Depends on details of agreed unified access class barring solution for NR.

	radioResourceConfigCommon
	
	FFS
	Rach, bcch, pcch, prach, pdsch, pusch, pucch common config (depends on RAN1 input and progress on connection control procedures in RAN2).

	Ue-TimersAndConstants
	
	Yes
	Needs progress on connection control and RLF procedures.

	FreqInfo
	
	Yes
	RAN1 check is required.

	
	Ul-CarrierFreq
	
	

	
	Ul-Bandwidth
	
	

	mbsfn-SubframeConfigList
	
	No
	MBMS is not in Rel-15.

	timeAlignmentTimer
	
	Yes
	Needs progress on NR user plane aspects.



Proposal 4: RAN2 to send a LS to RAN1 asking about the L1 parameters that are required for initial access and which need to be part of Minimum SI. Namely, clarifications related to the following IE are needed:
· p-max
· freqBandIndicator
· tdd-Config
· RadioResourceConfigCommon
· FreqInfo: Ul-CarrierFreq, Ul-Bandwidth
Proposal 5: RAN2 to send a LS to SA1 and SA2 asking about need, length and number of the following IEs:
· Plmn-IdentityList
· TrackingAreaCode
4	RAN Sharing
In RAN sharing, the cell may have to broadcast multiple PLMN IDs corresponding to different operators core networks sharing the same radio access. In LTE, the cell can broadcast up to six PLMN IDs, where each PLMN ID consists of Mobile Country Code (MCC) and Mobile Network Code (MNC): The MCC consist of 3 digits, where each digit is an integer between 0 and 9, i.e., length of MCC is 3x 4 bits = 12 bits, whereas the MNC consists of 2 or 3 digits, i.e., length of MNC is either 8 or 12 bits.
In case the MCC of a PLMN ID is absent in LTE SIB1, then it takes the same value as the MCC of the immediately preceding PLMN ID [2]:
PLMN-Identity ::=					SEQUENCE {
	mcc									MCC					OPTIONAL,					-- Cond MCC
	mnc									MNC
}

	PLMN-Identity field descriptions

	mcc
The first element contains the first MCC digit, the second element the second MCC digit and so on. If the field is absent, it takes the same value as the mcc of the immediately preceding IE PLMN-Identity. See TS 23.003 [27].



This reduces the signalling overhead by the length of MCC (12 bits) for each PLMN ID having the same MCC of a preceding one.
Observation 1: The MCC of a PLMN ID is not signalled over the radio if it takes the same value as the MCC of the immediately preceding PLMN ID.
Following the same analogy, it could happen that part of the MNC of a PLMN ID, a Mobile Network Prefix (MNP), has the same value as the MNP of an immediately preceding MNP. Thus, it would be useful to transmit the MNP once over the radio, which in turn reduces the signalling overhead by the length of MNP for each PLMN ID having the same MNP of a preceding one. 
Observation 2: Part of the MNC of a PLMN ID, e.g. Mobile Network Prefix (MNP), could have the same value as the MNP of an immediately preceding MNC.
Observation 3: There is no need to signal the MNP of a PLMN ID in case it is the same of the immediately preceding PLMN ID.
In this approach, the PLMN ID still consist of an MCC and MNC, however, the MNC is signalled as two components: The above mentioned MNP and the remaining part of the MNC which is denoted as a Mobile Network Identity (MNI). The ASN.1 for the PLMN-Identity would be as follows:
PLMN-Identity ::=					SEQUENCE {
	mcc									MCC					OPTIONAL,					-- Cond MCC
	mnc									MNC
}

MNC ::= 							SEQUENCE {
	mnp									MNP 				OPTIONAL,					-- Cond MNP
 mni									MNI
}			  		

	MNC field descriptions

	mnp
If the field is absent, it takes the same value as the mnp of the immediately preceding IE PLMN-Identity. 



Proposal 6: The PLMN ID consists of an MCC and MNC, however, the MNC is signalled over the radio using two components, e.g., Mobile Network Prefix (MNP) and Mobile Network Identity (MNI), where the first component MNP can be absent if it takes the same value as the MNP of an immediately preceding PLMN ID.
5	Conclusion
In this contribution, we have discussed the content of the remaining Minimum SI that is carried using NR-SIB 1 and an optimization for the signalling of the PLMN IDs in case of RAN sharing. The observations and the proposals are summarized in the following:
Proposal 1: The Remaining Minimum SI, that is not part of the MIB, is provided by only the NR-SIB1.
Proposal 2: NR-SIB1 should support critical and non-critical extension capability for additional fields in the future as in LTE.
Proposal 4: RAN2 to send a LS to RAN1 asking about the L1 parameters that are required for initial access and which need to be part of Minimum SI. Namely, clarifications related to the following IE are needed:
· p-max
· freqBandIndicator
· tdd-Config
· RadioResourceConfigCommon
· FreqInfo: Ul-CarrierFreq, Ul-Bandwidth
Proposal 5: RAN2 to send a LS to SA1 and SA2 asking about need, length and number of the following IEs:
· Plmn-IdentityList
· TrackingAreaCode
Observation 1: The MCC of a PLMN ID is not signalled over the radio if it takes the same value as the MCC of the immediately preceding PLMN ID.
Observation 2: Part of the MNC of a PLMN ID, e.g. Mobile Network Prefix (MNP), could have the same value as the MNP of an immediately preceding MNC.
Observation 3: There is no need to signal the MNP of a PLMN ID in case it is the same of the immediately preceding PLMN ID.
Proposal 6: The PLMN ID consists of an MCC and MNC, however, the MNC is signalled over the radio using two components, e.g., Mobile Network Prefix (MNP) and Mobile Network Identity (MNI), where the first component MNP can be absent if it takes the same value as the MNP of an immediately preceding PLMN ID.
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