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Introduction
A first version of the NR RRC specification (TS 38.331) in [1] was endorsed at the RAN2#97bis meeting. In this contribution we propose to capture the existing agreements on NR system information into the NR RRC specification.

[bookmark: _Ref178064866]Discussion
There are several RAN2 agreements on stage-3 level for NR system information, some of which are captured in the TR 38.804 [2]. These should be captured in the corresponding sub-clauses of TS 38.331.
The following is captured in Annex A.3 of TR 38.804 [2], with regards to system information provisioning on stage-3 level:
-	The minimum SI includes at least SFN, list of PLMN, Cell ID, cell camping parameters, RACH parameters.
-	A unique global cell ID is broadcast for an NR cell.
-	If network allows on demand mechanism, parameters required for requesting other SI-block(s) (if any needed, e.g. RACH preambles for request) shall be included in minimum SI.
-	Cell-reselection neighbouring cell information is considered as other SI.
-	PWS information can be classified into the other SI.
-	The scheduling information for the other SI includes SIB type, validity information, SI periodicity and SI-window information and is provided irrespective of whether the other SI is periodically broadcast or not.
-	For other SI, UE can request one or more SI-block(s) or all SI-blocks in a single request.
-	For the other SI required by the UE, before the UE sends the other SI request the UE needs to know whether it is available in the cell and whether it is broadcast or not. This can be done by checking the minimum SI which provides the scheduling information for the other SI including SIB type, validity information, SI periodicity and SI-window information based on LTE.
-	The scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand. If minimum SI indicates that a SIB is not broadcasted, then UE does not assume that this SIB is a periodically broadcasted in its SI-window at every SI periodicity. Therefore the UE may send an SI request to receive this SIB.
-	After sending the SI request, for receiving the requested SIB, UE monitors the SI window of the requested SIB in one or more SI periodicities of that SIB.
-	Broadcasting some kind of index/identifier in minimum SI to enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s). The index/identifier and associated system information can be applicable in more than one cell. System information valid in one cell may be valid also in other cells.
-	It is FFS what the index/identifier is, e.g. single index or area plus value tag, etc.

In addition, the following agreements on on-demand system information were reached at the RAN2#97bis meeting:
Agreements for on demand request of broadcast SI transmission.
1:	For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request.
2: 	If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1. 
3: 	If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in MSG3.
FFS Error handing in case SI is not received
FFS whether the request delivered in MSG 3 can be used for unicast delivery or for delivery of SI by dedicated signalling after a transition into connected, or other options

As the system information mechanism in NR to a large extent will based on the one in LTE the corresponding parts of 36.331 should be used as baseline.
The system information description in TS 36.331 consists of quite a lot stage-2 like descriptions in 5.2.1 (Introduction), which would be better captured as stage-3 procedures in sub-clause 5.2.2 (System information acquisition). The text proposal in Annex A thus contains more descriptions in 5.2.2 compared to TS 36.331. It is also proposed to include the contents of TS 36.331, sub-clause 5.2.3 (Acquisition of an SI message) as part of 5.2.2 in 38.331 so that the procedure to acquire an SI message is described before the specific actions at reception of each message.
Some new mechanisms have been agreed for the NR system information compared to the one in LTE, such as on-demand system information and the use of index/identifier to transmit system information that is applicable in more than one cell. The procedural description of the on-demand request mechanism does not map directly to any of the existing sub-clauses for LTE in TS 36.331, why it here is proposed to include it in a new separate sub-clause. The validity of system information in more than one cell, and the use of indexes/identifiers to determine the applicable system information, could be described in the sub-clause “System information validity and notification of changes”.
A text proposal to capture the descriptions for the agreed parts of NR system information into the NR RRC specification is provided in Annex A. It is here proposed to include it into TS 38.331.
[bookmark: _Toc473554760][bookmark: _Toc473554795][bookmark: _Toc473554813][bookmark: _Toc473554893][bookmark: _Toc473554939][bookmark: _Toc473898231][bookmark: _Toc473935530][bookmark: _Toc478132528][bookmark: _Toc478129862][bookmark: _Toc478133405][bookmark: _Toc478134836][bookmark: _Toc478135667][bookmark: _Toc478133526][bookmark: _Toc478157694][bookmark: _Toc478160621][bookmark: _Toc480914859][bookmark: _Toc481141226][bookmark: _Toc482123871][bookmark: _Toc470004042][bookmark: _Toc470004051][bookmark: _Toc470004067][bookmark: _Toc471498637][bookmark: _Toc471503432][bookmark: _Toc471523544]Include the Text Proposal on system information in Annex A into TS 38.331.
[bookmark: _Toc480914860]
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Include the Text Proposal on system information in Annex A into TS 38.331.
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Annex A: Text Proposal to 38.331

[bookmark: _Toc470095105][bookmark: _Toc478123108]5.2	System information
[bookmark: _Toc470095106][bookmark: _Toc478123109]5.2.1	Introduction
5.2.1.1	General
System information is divided into the MasterInformationBlock (MIB) and a number of SystemInformationBlocks (SIBs) where:
-	the MIB is transmitted as a message on the BCH and includes parameters that are needed to acquire other information from the cell;
-	SystemInformationBlockType1 (SIB1) is transmitted as a message on the DL-SCH;
-	SIBs other than SystemInformationBlockType1 are carried in SystemInformation (SI) messages, which are transmitted on the DL-SCH;
-	mapping of SIBs to SI messages is configurable by schedulingInfoList included in SystemInformationBlockType1 and;
-	the schedulingInfoList in the SystemInformationBlockType1 message indicates if each SI message is broadcasted periodically or on demand.
The following restrictions apply for the mapping of SIBs to SI messages:
-	each SIB is contained only in a single SI message;
-	each SIB is contained at most once in a single SI message and;
-	only SIBs having the same scheduling requirement (periodicity) can be mapped to the same SI message.
Multiple SI messages may be transmitted with the same periodicity.
In addition to broadcasting, NR may provide SystemInformationBlockType1, including the same parameter values, via dedicated signalling.
[FFS if there are other SIBs that can be provided via dedicated signalling].
NOTE:	The message names are not yet agreed and may be updated.
5.2.1.2	Scheduling
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]The MIB is transmitted with a periodicity of [X] with repetitions made within [X].
The SystemInformationBlockType1 message is transmitted with a periodicity of [X] and repetitions made within [X].
An SI message is transmitted within periodically occurring time domain windows (referred to as SI-windows), where the SI message can be transmitted in any subframe using dynamic scheduling. Each SI message is associated with a SI-window, where the length of the SI-window is configurable. The transmission of an SI message in the configured SI-windows is either performed periodically or on demand, i.e. at request from UE.
[FFS if there are any exceptions regarding subframes where SI messages cannot be transmitted].
[FFS if the transmission is considered to be performed within a subframe for all numerologies.]
[FFS on scheduling periodicity and frequency of repetitions for MIB and SIB1 messages.]

[bookmark: _Toc470095115][bookmark: _Toc478123110]5.2.2	System information acquisition
[bookmark: _Toc478015170]5.2.2.1	General


Figure 5.2.2.1-1: System information acquisition
The UE applies the system information acquisition procedure to acquire the AS- and NAS- system information that is broadcasted. The procedure applies to UEs in RRC_IDLE, in RRC_INACTIVE and in RRC_CONNECTED.
The SystemInformation messages are either periodically broadcasted or provided on demand, see sub-clause 5.2.2.7.
At the system information acquisition procedure, the UE may also receive system information other than the one that is currently valid in serving cell.

[bookmark: _Toc478015171]5.2.2.2	Initiation
The UE shall apply the system information acquisition procedure upon exceeding the maximum validity duration for the current system information in the cell.
Unless the UE already has stored a valid version of the system information in the (new) serving cell, it shall also apply the system information acquisition procedure:
-	upon selecting a cell, e.g. upon power on;
-	upon re-selecting a cell;
-	after handover completion;
-	after entering NR from another RAT;
-	upon return from out of coverage and;
-	upon receiving a notification that the system information has changed.
The validity of received system information is described in sub-clause 5.2.2.3.
The system information acquisition procedure overwrites any stored system information for the same SI configuration, including that the UE discontinues using a field for a given SI configuration if it is absent for that SI configuration, unless explicitly specified otherwise.
[FFS on maximum validity duration for system information].
[FFS mechanism for PWS notifications (ETWS or CMAS)].

5.2.2.3	System information validity and notification of changes
[To be updated when there are agreements on validity of system information, both in terms of area and time, and on the SI update procedures.]


[bookmark: _Toc478015172]5.2.2.4	System information required by the UE
[To be updated when there are agreements on what specific SIBs the UE is required to acquire, e.g. cell reselection parameters including inter-RAT.]

[bookmark: _Toc478015173]5.2.2.5	System information acquisition by the UE
[To be updated when there are agreements on the use cases where the UE shall perform SI acquisition.]

5.2.2.6	Acquisition of an SI message
When acquiring an SI message, the UE shall:
1>	if schedulingInfoList in the SystemInformationBlockType1 message indicates that the SI message is periodically broadcasted:
2>	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]

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, excluding the following subframes:
[FFS what exceptions, if any, that are applicable, i.e. subframes where SI messages cannot be transmitted].
[FFS if SI-windows of different SI messages may overlap and if more than one SI message, or the SIB1 and SI messages, thus can be transmitted within one SI-window.]
[FFS if the length of SI-window is common for all SI messages.]

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>	else:
2>	request transmission of the SI message, as described in sub-clause 5.2.2.7.

5.2.2.7	On demand system information
When acquiring an SI message, which according to the schedulingInfoList in the SystemInformationBlockType1 message is indicated to be provided on demand, the UE shall:
1>	if in RRC_IDLE or in RRC_INACTIVE:
2>	if, according to the [XX] field, the SI message shall be requested by transmission of a PRACH preamble in the PRACH resource indicated in [XX]:
[FFS the details of the Msg1 request procedure]

2>	else:
[FFS the details of the Msg3 request procedure]
1>	else:
[FFS the details of the on demand procedure in RRC_CONNECTED]

[bookmark: _Toc478015174]5.2.2.8	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:
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 on message and IE names].

5.2.2.9	Actions upon reception of the MasterInformationBlock message
[To be updated when there are agreements on the content of the MasterInformationBlock.]

5.2.2.10	Actions upon reception of the SystemInformationBlockType1 message
[To be updated when there are agreements on the content of the SystemInformationBlockType1.]

5.2.2.11	Actions upon reception of SystemInformation messages
[To be extended with further sub-clauses when more SIBs are defined for NR]
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