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1
Introduction
The System Information message concept in latest 36.331 [1] CR still keeps many properties from the Scheduling Unit even there was a decision to have a simple container structure for SIB concatenation. Furthermore in many sections the document refers to System Information messages , when it is actually the SIBs which should be referred. This contribution includes a text proposal which attempts to correct and streamline the descriptions. 
2
System Information message transmission and reception
The System Information message named as SI-M in [1] is not needed as an alias name for Master Information Block (MIB). MIB is sent on BCH and it is the only broadcast information sent on that channel. In practise the MIB information is only needed in the lower layers of the UE, so there would actually be no need to even define it in the RRC specification, but as it’s structure needs to be in some specification it is proposed to keep presenting it in 36.331.
3
Conclusion
The proposed changes for simplification and streamlining are
1. Removal of SI-M message as unnecessary.

2. In the procedures and other descriptions some cases have been changed where SI message is referred, when actually a usage of specific SIB is the intention.

We propose to add the changes in the text proposal to the latest CR for 36.331.

Beginning of Text Proposal
5.2
System information

5.2.1
Introduction

5.2.1.1
General

SystemInformation (SI) consists of MasterInformationBlock (MIB) and a number of  SI messages carrying System Information Blocks (SIBs). There may be more than one SI message transmitted with the same periodicity. Each SIB contains a set of related system information parameters. MasterInformationBlock (MIB) includes a limited number of most frequently transmitted parameters, and SystemInformationBlockType1 contains in addition to cell access related information also scheduling information for other SIBs and a value tag which can be used to verify changes of SystemInformation. . The MasterInformationBlock is carried on BCH while SIBs contained in SI messages are carried on DL-SCH.

5.2.1.2
Scheduling

Both the MIB and SI-1 message use a fixed schedule with a periodicity of 40 and 80 ms respectively. The first transmission of the MIB is scheduled in radio frames for which the SFN mod 4 = 0. The first transmission of SI-1 is scheduled in radio frames for which the SFN mod 8= 0. Moreover, SI-1 is scheduled only in sub-frame #5.

The scheduling of the SI messages other than SI-1 is flexible, i.e. dynamic scheduling is used: the UE acquires the detailed time-domain scheduling from decoding SI-RNTI on PDCCH. It is FFS if SI messages other than SI-1 may be scheduled in sub-frame #5. For all SI messages, PDCCH provides other scheduling information, e.g. frequency-domain scheduling, used transport format. PDCCH does not indicate which SI message is scheduled i.e. a single SI-RNTI is used. For SI messages other than SI-1 additional scheduling information (indicating starting times) is provided in the SI-1 message.

Editor's note:
It has been agreed that it should be possible to specify an offset. Details are FFS e.g. whether or not configurable, whether or not configurable per SI, what is signalled precisely.

The transfer of an SI message may involve several (HARQ) transmissions. All such transmissions of an SI message other than SI-1 are transmitted in a periodically occurring (time domain) window, having a defined starting point and length. The scheduling windows of the different SIs (referred to as SI-windows) are non-overlapping, with one exception: SI-1 transmission may occur within the scheduling window of other SIs. The size of all SI-windows is the same. Further details of the scheduling information are FFS, e.g. whether the window size is configurable, use of a (configurable) gap between SIs.

A SIB is included in a single SI message. One SI message may contain multiple SIBs of the same periodicity. The mapping of SIBs on to SI messages is flexible; it is configured in SystemInformationBlockType1. However, the mapping of SystemInformationBlockType1 to SI-1 message is fixed and no mapping information for it is included in scheduling information.
Editor's note:
It seems best to specify the handling of the scheduling information by means of an ‘elementary procedure’, i.e. related to the reception of the related information elements.

Editor's note:
In the unlikely event that serving cell paging and target cell DBCH overlap in time one of the two activities will need to be prioritised. This may lead into paging reception loss or increases in cell reselection interruption time.

5.2.1.3
System information validity and notification of changes

System information changes only occur at specific radio frames i.e. the concept of a modification period is used. SI messages may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. The modification period boundaries are defined by SFN mod N. N, the modification period coefficient, is configured by system information.

When the network changes (some of the) system information, it first notifies the UEs about this change i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated system information. These general principles are illustrated in figure 5.2.1.3-1, in which different colours indicate different system information. Upon receiving a change notification, the UE knows that the current system information is valid until the next modification period boundary. After this boundary, the UE acquires the new system information. There is a (short) period during which the UE does not have valid system information.
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Figure 5.2.1.3-1: Change of system Information 

The Paging message is used to inform UEs in RRC_IDLE about a system information change. UEs in RRC_CONNECTED monitor the PDCCH at a periodic occasion specifically defined for this purpose i.e. a ‘Connected mode system information change notification’ occasion. If the UE detects the SystemInformation-Change-RNTI (SC-RNTI) on PDCCH, it knows that the system information changes at the next modification period boundary.  Although the UE may be informed about changes in system information, no further details are provided e.g. regarding which SI message has changed. The change notification mechanism is not used for the system information using an expiry timer (intended for the more dynamic system information).

The SystemInformationBlockType1includes a value tag that indicates if a change has occurred in system information other than the MIB and SI-1. UEs may use this value tag e.g. upon return from out of coverage, to verify if the previously acquired system information is still valid. The UE considers system information to be valid for at most 6 hours from the moment it was received.

Editor's note:
The UE requirements corresponding with the above descriptive text are still to be captured elsewhere, e.g. within the paging procedure which may trigger the BCCH acquisition procedure.

–
BCCH-BCH-Message
The BCCH-BCH-Message class is the set of RRC messages that may be sent from the E‑UTRAN to the UE via BCH on the BCCH logical channel.

-- ASN1START

BCCH-BCH-Message ::= SEQUENCE {


message




BCCH-BCH-MessageType

}

BCCH-BCH-MessageType ::=





MasterInformationBlock
-- ASN1STOP

–
MasterInformationBlock
The  IE MasterInformationBlock defines the broadcast information stream transmitted on BCH..

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: E‑UTRAN to UE
MasterInformationBlock information element
-- ASN1START

MasterInformationBlock ::=


SEQUENCE {


dl-SystemBandwidth




BIT STRING (SIZE (4)),


numberOfTransmitAntennas


BIT STRING (SIZE (4)),


phich-Configuration




PHICH-Configuration,


systemFrameNumber




BIT STRING (SIZE (8))

}

-- ASN1STOP

	MasterInformationBlock field descriptions

	dl-SystemBandwidth

  type and value range FFS

	numberOfTransmitAntennas

  need and type and value range FFS

	systemFrameNumber

Defines the 8 most significant bits of the SFN






	SystemInformation field descriptions

	Void















	

	


	


	



End of Text Proposal
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