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1 Introduction
In RAN1#86bis, NR initial access signals/channels were discussed and the following was agreed for NR-PBCH:
	Agreements (RAN1#86bis):
· NR defines at least one broadcast channel: NR-PBCH
· NR-PBCH decoding is based on the fixed relationship with NR-PSS and/or NR-SSS resource position irrespective of duplex mode and beam operation type at least within a given frequency range and CP overhead
· [bookmark: _GoBack]FFS: Unlicensed spectrum case
· FFS relationship between NR-PBCH subcarrier spacing and NR-PSS and/or SSS subcarrier spacing
· Following broadcasting schemes to carry essential system information can be considered
· Option 1: NR-PBCH carries a part of essential system information for initial access including information necessary for UE to receive channel carrying remaining essential system information
· Option 2: NR-PBCH carries minimum information necessary for UE to perform initial UL transmission (not limited to NR-PRACH) in addition to information in Option 1
· Option 3: NR-PBCH carries all essential system information for initial access
· Other options are not precluded



In addition, RAN2 made following agreements for NR system information:
	Agreements (RAN2#95):
· Agree on the terminology of Minimum SI (at least for purpose of the SI discussions).
· Minimum SI needs to be broadcasted periodically.
· Contents and format of minimum SI are FFS. Content will at least include information to support cell selection, for acquiring other SI, for accessing the cell. 
· FFS Whether all "cells"/TRPs periodically broadcast the minimum SI.
· Agree on the terminology of Other SI where other SI comprises everything not broadcasted in minimum SI.
· FFS Whether ETWS/CMAS like information would be considered as Other SI or Minimum SI
Agreements (RAN2#95bis):
· For on demand SI, other SIs may be broadcasted at configurable periodicity (equivalent to SI period in LTE) and for a certain duration.
· Request of the other SI by idle and “new state” UE should be performed without state transition.
· For an SI required by the UE, the UE should know whether it is available in the cell and whether it is broadcast or not before it sends the other SI request (e.g. by checking minimum SI).
· In addition to basic information for initial access to the cell, the minimum SIs should include the scheduling information for broadcasted Sis
· PWS information can be classified into other SI. FFS whether this PWS would need additional enhancements.



This contribution discusses NR broadcasting schemes to carry essential system information for sub-6 GHz. The discussion specific for over-6 GHz is provided in a companion contribution [1].
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2 LTE system information
LTE system information is divided into the MasterInformationBlock (MIB) and a number of SystemInformationBlocks (SIBs). MIB defines the most essential physical layer information of the cell required to receive further system information. SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information blocks. SIB2 contains common and shared channel information.
The MIB is transmitted on the PBCH mapped on central 6 PRBs with 40 ms periodicity. All other SI messages than the MIB are dynamically carried on PDSCH with SI-RNTI. SIB1 is transmitted with fixed periodicity of 80 ms while the transmission of the other SI messages is flexible (80 ms – 5120 ms) and indicated by SIB1. Table 1 summarizes the LTE system information.
Table 1: LTE system information
	MIB/SIB
	Main purpose
	Note

	MIB
	Cell access
	dl-Bandwidth, phich-Config, systemFrameNumber 

	SIB1
	Cell access
scheduling of other SIBs
	PLMN-IdentityList, CellIdentity, trackingAreaCode, cellSelectionInfo, tdd-Config, SchedulingInfoList, etc.

	SIB2
	Radio Resource Configuration
	radioResourceConfigCommon, mbsfn-SubframeConfigList, timeAlignmentTimerCommon, ul-CarrierFreq, ul-Bandwidth, etc.

	SIB3/4/5
	Cell reselection
	Serving cell/intra-freq/inter-freq

	SIB6/7/8
	Inter-RAT reselection
	UMTS/GERAN/CDMA2000

	SIB9… 21
	Specific functionality
	Home eNB, ETWS, CMAS, MBSFN, EAB, GPS, WLAN, D2D, SC-PTM, V2X


3 NR system information
RAN2 has classified NR system information into “Minimum SI” and “Other SI”. The high level common understanding is “Minimum SI” is always autonomously and periodically broadcasted by the network. The “Other SI” in the form of SI-block(s) can be provided to the UE(s) on demand or periodically broadcasted depending on network decision, as shown in Figure 1. 
[image: ]
Figure 1: “Minimum SI” and “Other SI”
As a design goal it is desirable to limit the size of “Minimum SI” which can be made possible if a large majority of parameters is not directly visible on periodic broadcast but only provided on UE request. The gain of the on-demand SI can be observed over the conventional LTE SI (i.e. periodic broadcast SI) in terms of radio resource efficiency and UE power consumption which is under discussion in RAN2.
4 NR essential system information
At high level the information required for the “Minimum SI” corresponds to LTE equivalent of MIB, SIB1, SIB2 and SIB 14. 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, respectively. 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. The discussion on NR MIB size and detailed contents of minimum SI is premature and requires joint work with RAN2. Nevertheless as a starting point we consider the following parameters should be periodically broadcasted as minimum SI:
· SFN frame number information for e.g., paging cycle calculation 
· PLMN-Id PLMN selection
· Parameters to support cell selection camping parameters 
· Barring information to access the camped cell related to cell access
· Indicator whether other SI-block(s) periodically broadcasted or provided on demand
· Configuration for requesting other SI-block(s) if on demand mechanism is allowed (e.g., RACH like)
· Index/Identifier for the other SI-block(s) regardless of periodic broadcast or provided on demand
· Scheduling information for broadcasted SIs  related to SI-block(s) periodically broadcasted
For on-demand SI transmission, a UE can be provided with a list of configurations for each requested SI-block in response to UE’s request. Further the configuration list of each SI-block is identified by the index/identifier of that configuration in the configuration list [2]. Regarding the configuration for requesting other SI-block(s) we believe a procedure similar to random access procedure will be used. We can assume the parameters broadcasted in minimum SI for requesting other SI-block(s) may be also used for normal random access procedure.
In these regards, we believe option 3 identified at RAN1#86bis is too excessive in terms of signaling overhead on NR-PBCH:
· Option 1: NR-PBCH carries a part of essential system information for initial access including information necessary for UE to receive channel carrying remaining essential system information
· Option 2: NR-PBCH carries minimum information necessary for UE to perform initial UL transmission (not limited to NR-PRACH) in addition to information in Option 1
· Option 3: NR-PBCH carries all essential system information for initial access
5 Conclusions
This contribution has discussed broadcasting schemes to carry essential system information, and proposes the following:
Proposal: Support following options for NR essential system information delivery
· Option 1: NR-PBCH carries a part of essential system information for initial access including information necessary for UE to receive channel carrying remaining essential system information
· Option 2: NR-PBCH carries minimum information necessary for UE to perform initial UL transmission (not limited to NR-PRACH) in addition to information in Option 1
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