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1. Introduction

In c-plane seesion during RAN2#62, RAN2 agreed following points on system information change notification.
· Remove the SC-RNTI approach from the specification
· Needs to be specified that connected mode UEs shall detect system info changes and do so by either options 1+2
Option1: UE can check MIB/SIB1 after each modification period boundary (this is already in spec and network must update value tag appropriately)
Option2: UE can receive paging messages in connected mode (paging reception in connected may be mandatory for UEs supporting ETWS to receive primary notification depending on ETWS decisions) (this is already in the spec and network must send appropriate paging in order to reach idle UEs)

· Whether connected mode UEs shall receive paging for ETWS purposes is separate discussion to be treated later.
Text proposal to capture above agreements is included in section2. The change is highlighted by blue.
2. Text proposal
====================================== First change ====================================
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

(For further study).

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

1xRTT
CDMA2000 1x Radio Transmission Technology

AM
Acknowledged Mode

ASN.1
Abstract Syntax Notation.1

ARQ
Automatic Repeat Request

AS
Access Stratum

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

CCCH
Common Control Channel

CCO
Cell Change Order

CP
Control Plane

C-RNTI
Cell RNTI

CSG
Closed Subscriber Group

DCCH
Dedicated Control Channel

DRB
(user) Data Radio Bearer

DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

DTX
Discontinuous Transmission

DL
Downlink

DL-SCH
Downlink Shared Channel

E-UTRA
Evolved Universal Terrestrial Radio Access

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

ENB
Evolved Node B

EPC
Enhanced Packet Core

EPS
Enhanced Packet System

FDD
Frequency Division Duplex

FFS
For Further Study

GERAN
GSM/EDGE Radio Access Network

GSM
Global System for Mobile Communications

HARQ
Hybrid Automatic Repeat Request

HRPD
CDMA2000 High Rate Packet Data

IE
Information element

IMEI
International Mobile Equipment Identity

IMSI
International Mobile Subscriber Identity

L1
Layer 1

L2
Layer 2

L3
Layer 3

MAC
Media Access Control

MBMS
Multimedia Broadcast Multicast Service

MCCH
MBMS point-to-multipoint Control Channel

MIB
Master Information Block

MTCH

MBMS point-to-multipoint Traffic Channel

N/A
Not Applicable

NACC
Network Assisted Cell Change

NAS
Non Access Stratum

PCCH
Paging Control Channel

PDU
Protocol Data Unit

PDCP
Packet Data Convergence Protocol

PLMN
Public Land Mobile Network

P-RNTI
Paging RNTI

PTM-MC
Point-to-Multipoint, Multi-Cell

PTM-SC
Point-to-Multipoint, Single-Cell

PTP
Point-to-Point

QoS
Quality of Service

RACH
Random Access CHannel

RA-RNTI
Random Access RNTI

RAT
Radio Access Technology

RB
Radio Bearer

RLC
Radio Link Control

RNTI
Radio Network Temporary Identifier

RRC
Radio Resource Control

RSCP
Received Signal Code Power

RSRP
Reference Signal Received Power

RSSI
Received Signal Strength Indicator

SAE
System Architecture Evolution

SAP
Service Access Point

SI
Scheduling Information

SIB
System Information Block


SI-RNTI
System Information RNTI

SRB
Signalling Radio Bearer

S-TMSI
SAE Temporary Mobile Station Identifier

TA
Tracking Area

TDD
Time Division Duplex

TM
Transparent Mode

UE
User Equipment

UICC
Universal Integrated Circuit Card

UL
Uplink

UM
Unacknowledged Mode

UL-SCH
Uplink Shared Channel

UP
User Plane

UTRAN
Universal Terrestrial Radio Access Network
===================================== Second change ====================================
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 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-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 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 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 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 and UEs in RRC_CONNECTED about a system information change. 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. RRC_CONNECTED UE may choose to receive MIB and SI-1 in the beginning of the Modification period in order to check system information change by using value tag in stead of receving paging.
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.
Editor's note:
It is FFS, how UEs in RRC_CONNECTED monitors paging for system information change detection in detail. For example, UE may only need to monitor one paging occasion per one BCCH modification period, or may need to monitor several paging occasion per one BCCH modification period with certain periodicity.
Editor's note:
If it is agreed that ETWS primary notification is informed to UE by paging, ETWS capable UE has to read paging in the periodicity of paging.
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.


5.2.2.3
System information to be acquired by the UE

Editor's note:
This procedure only covers the basic requirements, e.g the acquisition of the MIB and the (scheduling information within) SI-1. Furthermore, this specification will specify which SIBs a UE in in RRC_IDLE as well as a UE in RRC_CONNECTED shall acquire. In addition, the RRC connection establishment procedure should specify which SIBs the UE shall acquire prior to initiating connection establishment (if any). In addition, performance requirements may impose requirements regarding the acquisition of certain SIs.

The UE shall

1>
if the procedure is triggered by a notification that the system information has changed:
2>
start aquiring the SI messages from the beginning of the modification period following the one in which the change notification was received;
1>
acquire the SystemInformationMaster and the SystemInformation1 messages;
1>
acquire all SI messages that were received more than 6 hours ago;

1>
if the UE enters a cell for which it has no SI messages stored from a previous access, or if the UE re-enters a cell for which the stored SI messages are outdated i.e. the value tag included in SystemInformation1 message is different from the stored value:
2>
acquire all applicable SystemInformation messages.
1>
prior to connection (re-)establishment, acquire the SystemInformationMaster and the SystemInformation1 messages as well SystemInformationBlockType2;
1>
following successful handover completion, acquire the SystemInformationMaster and the SystemInformation1 messages as well as SystemInformationBlockType2;
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 is presently unclear what really is the minimum system information the UE should acquire regardless of UE state. Candidates for this minimum information: SI RNTI, information on which SIBs are available, information regarding their validity. Note that the acquisition of the SB could be regarded as optional, i.e. the UE could read BCCH continuously.

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.

Editor's note:
It may be desirable to include a table similar to table 8.1.1 in 25.331.

5.2.2.4
Actions upon reception of the SystemInformationMaster message

Upon receiving the SystemInformationMaster message the UE shall:

1> 

To be completed

Editor's note:
The aim is to specify only a minimum of specific behaviour in these sections

5.2.2.5
Actions upon reception of the SystemInformation1 message

Upon receiving the SystemInformation1 message the UE shall:

1> 

To be completed

Editor's note:
The aim is to specify only a minimum of specific behaviour in these sections i.e. only the behaviour related to system information reception e.g. scheduling information, value tags, etc.

5.2.2.6
Actions upon reception of SystemInformation messages
Upon receiving an SystemInformation message the UE shall:

1>

To be completed

Editor's note:
The following sections aim to cover specific actions e.g. the triggering of a procedure upon receipt of an IE within a SIB. UE handling related to IEs may also be included in the procedures using the information e.g. the connection establishment includes actions related to the access class barring info. For some SIBs a section may not be needed.

5.2.2.7
Actions upon reception of SystemInformationBlockType1
Upon receiving SystemInformationBlockType1, the UE shall:

1>
TBS

5.2.2.8
Actions upon reception of SystemInformationBlockType2
Upon receiving SystemInformationBlockType2, the UE shall:

1>
if a (UE specific) paging cycle was received (signalling details FFS):

Editor's note:
It is FFS is the UE specific DRX value is signalled by NAS or AS.
2>
Apply the lowest of the paging cycle and the defaultPagingCycle included in the semiStaticCommonChConfig:

1>
else:

2>
Apply the defaultPagingCycle included in the semiStaticCommonChConfig:

1>
TBS

5.2.2.9
Actions upon reception of SystemInformationBlockType3
Upon receiving SystemInformationBlockType3, the UE shall:

1>
TBS

5.2.2.10
Actions upon reception of SystemInformationBlockType4
Upon receiving SystemInformationBlockType4, the UE shall:

1>
TBS

5.2.2.11
Actions upon reception of SystemInformationBlockType5
Upon receiving SystemInformationBlockType5, the UE shall:

1>
TBS

5.2.2.12
Actions upon reception of SystemInformationBlockType6
Upon receiving SystemInformationBlockType6, the UE shall:

1>
TBS

5.2.2.13
Actions upon reception of SystemInformationBlockType7
Upon receiving SystemInformationBlockType7, the UE shall:

1>
TBS

5.2.2.14
Actions upon reception of SystemInformationBlockType8
Upon receiving SystemInformationBlockType8, the UE shall:

1>
if the IE hrpd-PreRegistrationInfo is included:

2>
forward the hrpd-PreRegistrationInfo to CDMA upper layers;





1>
TBC

5.2.3
Acquisition of an SI message

When acquiring an SI message, the UE shall:

1>
determine the start of the window for the concerned SI message as follows:

2>
the radio frame is determined by SFN mod N, where N is the periodicity applicable for the concerned SI message;

2>
the sub-frame is determined by adding the window size (and possibly a gap, FFS) of all SIs, transmitted prior to the concerned SI message at the concerned transmission occasion, to the starting sub-frame for SI-1;

NOTE
The starting sub-frame may be in a radio frame following the one initially calculated.

1>
start reception (including decoding the PDCCH) from the start of the SI-window;

To be completed

Editor's note:
A more precise specification (i.e. real calculation with reference to IEs) should be added when the details of all related parameters have been concluded.

====================================== Third change ====================================
5.3.2
Paging

5.3.2.1
General
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Figure 5.3.2.1-1: Paging

The purpose of this procedure is to transmit paging information to a UE in RRC_IDLE and/ or to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change. The paging information is provided to upper layers, which in response may initiate RRC connection establishment, e.g. to receive an incoming call. 

5.3.2.2
Initiation

E-UTRAN initiates the paging procedure by transmitting the PAGING message at the UE’s paging occasion as specified in TS 36.304 [4]. E-UTRAN may identify multiple UEs within a Paging message.

5.3.2.3
Reception of the Paging message by the UE

Upon receiving the Paging message, the UE shall:

1>
For each of the Paging records included in the Paging message:

2>
If the ue-identity included in the pagingRecordList matches one of the UE identities allocated by upper layers:

3>
forward the ue-Identity and the pagingCause to the upper layers.

1>
If the systemInfoModification is included:

2> re-acquire the system information using the system information acquisition procedure as specified in 5.2.2.
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