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Discussion and decision
1 Introduction

This paper mainly discusses the system information acquisition requirements.

2 Discussion
It is felt that the system information acquisition requirements should be clarified in two respects:

· Which SIBs the UE shall acquire (i.e. keep up to date versions of) in idle and connected

· Additional system information acquisition requirments e.g. which SIBs the UE shall have acquired prior to taking some action, which SIs the UE shall aquire following some action

Which SIBs to acquire in idle/ connected

The following table provides an overview of which SIBs we assume the UE is required to keep up to date versions.
	SIB
	Content
	Idle
	Connected
	Comments

	MIB
	Essential cell parameters
	Always
	Always
	Needed to read SIB type 2

	SIB 1
	Cell access related parameters, scheduling information
	Always
	Always
	Needed to read SIB type 2

	SIB 2
	Common and shared channel configuration
	Always
	Always
	Required to use RACH, UL-SCH, DL-SCH

	SIB 3
	Common cell re-selection information
	Always
	N/A
	

	SIB 4
	Intra-frequency cell re-selection
	Always
	N/A
	

	SIB 5
	Inter-frequency cell re-selection
	Always
	N/A
	

	SIB 6
	UTRA cell re-selection
	Always
	N/A
	Depending on UE’s inter-RAT capabilities

	SIB 7
	GERAN cell re-selection
	Always
	N/A
	Depending on UE’s inter-RAT capabilities

	SIB 
	CDMA2000 cell re-selection
	Always
	N/A
	Depending on UE’s inter-RAT capabilities


Proposal 1
Clarify which SIBs the UE shall acquire (i.e. keep up to date versions of) in idle and connected
Additoinal SIBs acquisition requirements
The following additional requirements are currently specified:

· Following a system information change notification (no details specified)

· Following cell re-selection, acquire all SI messages unless the UE still has valid system information from a previous access i.e. same value tag

· Prior to connection (re-)establishment, acquire MIB, SI-1 and SIB2

· Following successful handover completion, acquire MIB, SI-1 and SIB2

The current formulation is not entirely clear. In order to ensure a clear and concise specification the proposal is to restructure the section as follows:

Proposal 2
Restructure the requirement i.e. to specify in the following order:
· what the UE is required to keep up to date versions from (e.g. table as above) i.e. which SIBs are applicable in which state

· how the UE can verify if previously received information is outdated (i.e. the 6hrs timer),

· which system information the UE shall acquire upon specific events (change notification, cell re-selection, connection establishment, handover)
3 Conclusion & recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
Clarify which SIBs the UE shall acquire (i.e. keep up to date versions of) in idle and connected
Proposal 2
Restructure the requirement i.e. to specify in the following order:

· what the UE is required to keep up to date versions from (e.g. table as above) i.e. which SIBs are applicable in which state

· how the UE can verify if previously received information is outdated (i.e. the 6hrs timer),

· which system information the UE shall acquire upon specific events (change notification, cell re-selection, connection establishment, handover)

The CR also includes some changes related to the SI messages i.e. in a number of cases the specification talks about SI messages other than SI-1 while it should be SI messages other than SI-M and SI-1
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5.2
System information

5.2.1
Introduction

5.2.1.1
General

SystemInformation (SI) is an RRC message carrying a number of System Information Blocks (SIBs) that have the same scheduling requirements (i.e. periodicity). There may be more than one SI message transmitted with the same periodicity. Each SIB contains a set of related system information parameters. Several SIBs have been defined including the MasterInformationBlock (MIB), that includes a limited number of most frequently transmitted parameters, and SystemInformationBlockType1 containing the scheduling information that mainly indicates when the SI messages are transmitted, i.e. start times. SystemInformationMaster (SI-M) and SystemInformation1 (SI-1) are special versions of an SystemInformation (SI) message only carrying a single SIB, namely the MIB and SIB type 1 respectively. The SystemInformationMaster message is carried on BCH while all other SI messages are carried on DL-SCH.

5.2.1.2
Scheduling

Both the SI-M and SI-1 messages use a fixed schedule with a periodicity of 40 and 80 ms respectively. The first transmission of the SI-M 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-M and 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-M and 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-M and 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 windon 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. The mapping of SIBs on to SI other than SI-M and SI-1 messages is flexible; it is configured in the SI-1 message.

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 5.2.1.4-1, 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 SI-1 message includes a value tag that indicates if a change has occurred in system information other than the SI-M 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.

5.2.2
System information acquisition

5.2.2.1
General
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Figure 5.2.2.1-1: System information acquisition, normal

The UE applies the system information acquisition procedure to acquire the AS- and NAS- system information that is broadcasted by the E-UTRAN. The procedure applies to UEs in RRC_IDLE and to UEs in RRC_CONNECTED.

5.2.2.2
Initiation

The UE shall apply the system information acquisition procedure upon selecting (e.g. upon power on) and upon re-selecting a cell, upon handover (FFS), upon entering E-UTRA from another RAT (FFS), upon return from out of coverage, upon receiving a notification that the system information has changed and upon exceeding the maximum validity duration.

5.2.2.x
System information required by the UE

The UE shall

1>
ensure having a valid version that is not outdated, as defined below, of (at least) the following system information, also referred to as the ‘required’ SystemInformation messages: 

2>
if in RRC_IDLE:
3>
the SystemInformationMaster and SystemInformation1 messages as well as SystemInformationBlockType2 through SystemInformationBlockType8, depending on support of the concerned RATs;
2>
if in RRC_CONNECTED:
3>
the SystemInformationMaster and SystemInformation1 messages as well as SystemInformationBlockType2;
1>
consider system information stored, e.g. from a previous access of the cell, to be outdated if received more than 6 hours ago;
1>
consider system information stored, e.g. from a previous access of the cell, to be of a valid version if the value tag included in the SystemInformation1 message is the same as for the stored system information;
5.2.2.3
System information aquisition by the UE


The UE shall

1>
if the procedure is triggered by a notification that the system information has changed:
2>
start aquiring the required SystemInformation messages, as defined in 5.2.2.x, from the beginning of the modification period following the one in which the change notification was received;


1>
if the UE enters a cell for which it does not have the SystemInformation messages required in RRC_IDLE, as defined in 5.2.2.x,:
2>
acquire all required SystemInformation messages, as defined in 5.2.2.x.

1>
prior to connection (re-)establishment, ensure having the SystemInformation messages required in RRC_CONNECTED, as defined in 5.2.2.x;
1>
following successful handover completion, acquire the the SystemInformation messages required in RRC_CONNECTED, as defined in 5.2.2.x;
Editor's note:
It has been agreed that the time critical information, i.e. the information required to continue the user plane in the target cell, shall be included in the handover command. The UE obtains the other information, e.g. the modification period, from system information.

The UE may apply the received SIBs immediately i.e. the UE does not need to delay using a SIB until all SI messages have been received.


Editor's note:
It seems best to specify the scheduling by means of an ‘elementary procedure’, i.e. related to the reception of the related information elements.
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