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1. Introduction

At RAN2#99 the outcome of the email discussion [NR-AH2#14][NR] was presented in R2-1709494 which was further revised in R2-1709891 after offline discussion #51. The structure proposed in the revised version R2-1709891 was agreed and the TP was endorsed. The TP in Section 2 is further clean-up of the endorsed TP. Only editorial updates shown as track changes are done on the endorsed TP. The text highlighted in yellow should be updated after the TP is incorporated in running version of TS 38.331 and the corresponding FFSs are resolved.
2. Actual Text Proposal for Approval
5.2
System information
5.2.1
Introduction
System Information (SI) is divided into the MasterInformationBlock (MIB) and a number of SystemInformationBlocks (SIBs) where:

-
the MasterInformationBlock (MIB) is always transmitted on the BCH (refer Figure 5.2.2.X.X) with a  periodicity of 80 ms and repetitions made within 80 ms [X] and it includes parameters that are needed to acquire SystemInformationBlockType1 (SIB1) from the cell;

-
the SystemInformationBlockType1 (SIB1) is  transmitted on the DL-SCH with a periodicity of [X] and repetitions made within [X]. SIB1 includes information regarding the availability and scheduling (e.g. periodcity, SI-window size) of other SIBs. It also indicates whether they (i.e. other SIBs) are provided via periodic broadcast basis or only on-demand basis (refer Figure 5.2.2.X.X). If other SIBs are provided on-demand then SIB1 includes information for the UE to perform SI request;
-
SIBs other than SystemInformationBlockType1 are carried in SystemInformation (SI) messages, which are transmitted on the DL-SCH. Each SI message is transmitted within periodically occurring time domain windows (referred to as SI-windows);
-
For SCells, NG-RAN provides the required SI by dedicated signaling. Nevertheless, the UE shall acquire MIB of the PSCell to get SFN timing of the SCG (which may be different from MCG). Upon change of relevant SI, NG-RAN releases and adds the concerned SCell.
[FFS on the term to be used in Stage-3 for NG-RAN]
Editor's note
: Reference to RAN1 specification may be used for the MIB/SIB1 periodicities [X].
5.2.2
UE behaviour for SI acquisition
5.2.2.1
General UE requirements
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Figure 5.2.2.X-X: System information acquisition

The UE applies the SI acquisition procedure to acquire the AS- and NAS information. The procedure applies to UEs in RRC_IDLE, in RRC_INACTIVE and in RRC_CONNECTED.
The UE in RRC_IDLE and RRC_INACTIVE shall ensure having a valid version of (at least) the MasterInformationBlock, SystemInformationBlockType1 as well as SystemInformationBlockTypeX through SystemInformationBlockTypeY (depending on support of the concerned RATs for UE controlled mobility).

The UE in RRC_CONNECTED shall ensure having a valid version of (at least) the MasterInformationBlock, SystemInformationBlockType1 as well as SystemInformationBlockTypeX (depending on support of mobility towards the concerned RATs).
The UE shall store relevant SI acquired from the currently camped/serving cell. A version of the SI that the UE acquires and stores remains valid only for a certain time. The UE may use such a stored version of the SI e.g. after cell re-selection, upon return from out of coverage or after SI change indication.
[FFS if the UE is required to store SI other than for the currently camped/serving cell]

[FFS if different versions of SIBs are provided]

[FFS UE may or shall store several versions of SI]

Editor's note
: To be updated when above FFS is resolved. Another sub-clause under 5.2.2.2 can be considered depending on the resolution of above FFSs.
5.2.2.2
SI validity and need to (re)-acquire SI
5.2.2.2.1
SI validity
The UE shall apply the SI acquisition procedure as defined in clause 5.2.2.3 upon cell selection (e.g. upon power on), cell-reselection, return from out of coverage, after handover completion, after entering NG-RAN from another RAT; whenever the UE does not have a valid version in the stored SI.

[FFS if upon receiving HO command the SI acquisition depend on stored SI] 
When the UE acquires a MasterInformationBlock or a SystemInformationBlockType1 or a SI message in a currently camped/serving cell as described in clause 5.2.2.3, the UE shall store the acquired SI.

The UE shall:

1> delete any stored version of SI after [FFS] hours from the moment it was successfully confirmed as valid;

1>
if the UE does not have in the stored SI a valid version for the required SI corresponding to the systemInfoAreaIdentifier and systemInfoValueTag/systemInfoConfigurationIndex of that SI in the currently camped/serving cell:
2> (re)acquire the SI as specified in clause 5.2.2.3.
NOTE: 
At the SI acquisition procedure, the UE may assume the acquired SI in the currently camped/serving cell to be valid in other cell than the currently camped/serving cell based on systemInfoAreaIdentifier and systemInfoValueTag/systemInfoConfigurationIndex.
[FFS terminology to be used is systemInfoValueTag or systemInfoConfigurationIndex]
[FFS terminology to be used for area ID is systemInfoAreaIdentifier]
[FFS whether the area ID and valuetag is separately signalled or as a single identifier]
[FFS whether the area ID is associated to each SIB/ SI message or associated to a group of SIBs/ SI messages or all SIBs/ SI messages]
5.2.2.2.2
SI change indication and PWS notification
A modification period is used, i.e. updated SI is provided in the modification period following the one where SI change indication is transmitted. NG-RAN transmits SI change indication and PWS notification through paging. Repetitions of SI change indication may occur within preceding modification period. 

Editor's note
: The above descriptive text can remain in this sub-clause or moved under 5.2.1. 

If the UE is in RRC_CONNECTED or is configured to use a DRX cycle smaller than the modification period in RRC_IDLE or in RRC_INACTIVE and receives a Paging message:

1> if the received Paging message includes the etws/cmasNotification:
2> the UE shall immediately re-acquire the SIB1 and apply the SI acquisition procedure as defined in sub-clause [5.2.2.3.2];
1> else if the received Paging message includes the systemInfoModification:

2> the UE shall apply the SI acquisition procedure as defined in sub-clause [5.2.2.3.2] from the start of the next modification period.
NOTE: 
For PWS notification the SIB1 is re-acquired to know the scheduling information for the PWS messages.
[FFS if upon receiving a SI change indication the SI acquisition depend on stored SI] 
[FFS if value tags and area identifier included in paging message to reacquire SIB1]
[FFS the update mechanism for access control notifications and other non-access control configuration updates]

5.2.2.3
Acquisition of System Information

5.2.2.3.1
Acquisition of MIB and SIB1 

The UE shall:

1>
acquire the MasterInformationBlock as defined in [X];
1> if the UE is unable to acquire the MasterInformationBlock;
2> follow the actions as defined in clause 5.2.2.5; 

1>
else perform the actions defined in section 5.2.2.4.1;

1> acquire the SystemInformationBlockType1 as defined in [X];
1> if the UE is unable to acquire the SystemInformationBlockType1; 

2> follow the actions as defined in clause 5.2.2.5;
1>
else perform the actions defined in section 5.2.2.4.2.
Editor's note
: Reference to RAN1 [X] specification may be used for the scheduling of MIB and SIB1.
5.2.2.3.2
Acquisition of an SI message

When acquiring an SI message, the UE shall:

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

[FFS the details of the mapping to subframes/slots where the SI messages are scheduled]
[FFS if there are any exceptions on e.g. subframes where SI messages cannot be transmitted]
[FFS if the SI-windows of different SI messages do not overlap].

[FFS if multiple SI messages can be mapped to same SI window]
[FFS if the length of SI-window is common for all SI messages or if it is configured per SI message]
[FFS if the UE may accumulate the SI-Message transmissions across several SI-Windows within the Modification Period]

1> if SI message acquisition not triggered due to UE request: 

2> receive DL-SCH using the SI-RNTI from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received;
2>
if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message;
1> if SI message acquisition triggered due to UE request: 

2> [FFS receive DL-SCH using the SI-RNTI from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received];

2>
[FFS if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message];
[FFS on the details of from which SI-window the UE shall receive the DL-SCH upon triggering the SI request.

[FFS on the details of how many SI-windows the UE should monitor for SI message reception if transmission triggered by UE request]

[FFS if UE need to monitor all the TTIs in SI window for receiving SI message]
1> store the acquired SI message as specified in clause 5.2.2.2.
Editor's note
: The procedural text for SI message acquisition triggered by UE request will be updated upon finalizing the details.
5.2.2.3.3
Request for on demand system information

When acquiring an SI message, which according to the SystemInformationBlockType1 is indicated to be provided upon UE request, the UE shall:
1>
if in RRC_IDLE or in RRC_INACTIVE:

2>
if the [FFS] field is received in SystemInformationBlockType1:

3> the UE shall trigger the lower layer to initiate the preamble transmission procedure in accordance with TS 38.321 [X] using the [indicated PRACH preamble] and [indicated PRACH resource];
3> if acknowledgement for SI request is received from lower layer: 
4> acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2;
Editor's note
: To be updated with details of the Msg1 request procedure.
2>
else: 
 
3> the UE shall trigger the lower layer to initiate the random access procedure in accordance with TS 38.321 [X];
3> if acknowledgement for SI request is received: 
4> acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2;
Editor's note
: To be updated with details of the Msg3 request procedure.
1>
else in RRC_CONNECTED:

2> [details FFS]
Editor's note
: To be updated with details of the on demand request procedure in RRC_CONNECTED
[FFS if there is a need for a separate sub-clause to describe case where on demand SI is not successfully received by the UE and where it should initiate a new request]

5.2.2.4

Actions upon receipt of SI message
5.2.2.4.1
Actions upon reception of the MasterInformationBlock
Upon receiving the MasterInformationBlock the UE shall:

1>
store the acquired MIB;
1>
if the UE is in RRC_IDLE or if the UE is in RRC_INACTIVE or if the UE is in RRC_CONNECTED while T311 is running:
2> if the parameter [FFS] in the acquired MIB is set as [TRUE]:
3> consider the cell as barred in accordance with TS 38.304 [X]; 
2>
else: 
3>
apply the received parameter(s) [FFS] in acquired MIB to acquire SystemInformationBlockType1 
 [FFS indication in MIB that a cell is not campable]

Editor's note
: To be updated when content of the MasterInformationBlock has been agreed.
5.2.2.4.2
Actions upon reception of the SystemInformationBlockType1
Upon receiving the SystemInformationBlockType1 the UE shall:

1> store the acquired SIB1;
1>
if the UE has a stored valid version of the required SIB(s) associated with the systemInfoAreaIdentifier and systemInfoValueTag/systemInfoConfigurationIndex in the acquired SystemInformationBlockType1:
2>
use that stored version of the SIB; 

1>
else if the SystemInformationBlockType1 message indicates that the SI message(s) is only provided on request:
2>
trigger a request to acquire the SI message(s) (if needed) as defined in sub-clause 5.2.2.3;
1> else:
2> acquire the SI message(s) (if needed) as defined in sub-clause 5.2.2.3.2, which are provided according to the schedulingInfoList in the SystemInformationBlockType1. 

 [FFS Whether there is an additional indication that an on demand SI is actually being broadcast at this instant in time]
Editor's note
: To be updated when content of the SystemInformationBlockType1 has been agreed.

Editor's note
: To be updated how to capture the UE behaviour when some required SIBs are from broadcast and other required SIBs through SI request.

5.2.2.4.3
Actions upon reception of SystemInformationBlockTypeX
Editor's note
: To be extended with further sub-clauses as more SIBs are defined.
5.2.2.5
Essential system information missing
The UE shall:

1>
if in RRC_IDLE or in RRC_INACTIVE:

2>
if the UE is unable to acquire the MasterInformationBlock; or
2>
if the UE is unable to acquire the SystemInformationBlockType1 and UE does not have a stored valid version of SIB1; or
2> [FFS if the UE is unable to acquire the [FFS essential SystemInformationBlockTypeX] and UE does not have a stored valid version of SystemInformationBlockTypeX];
3>
consider the cell as barred in accordance with TS 38.304 [X]; and

3>
perform barring as if intraFreqReselection is set to allowed. 
[FFS on details of RRC connection re-establishment procedure and corresponding reading of SI in RRC_CONNECTED].

[FFS whether all the information needed to access the cell is included in SIB1 or if both SIB1 and SIB2 are essential in NR].
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