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1. Introduction

This email discussion intends to capture agreeable TP to TS 38.331 on System Information.

[101#38][NR] 
SI procedure text (LG)

Intended outcome: TP to next meeting






Deadline:  Thursday 2018-03-29

The TP is based on TS 38.331 V15.0.0. 

2. TP for TS 38.331
5.2
System information

Editor’s Note: Targeted for completion in June 2018. For EN_DC, only MIB is applicable.


5.2.1
Introduction

System Information (SI) is divided into the MIB and a number of SystemInformationBlocks (SIBs) where:

-
the MIB is always transmitted on the BCH (refer Figure 5.2.2.1-1) with a periodicity of 80 ms and repetitions made within 80 ms [ TS 38.212 add the reference to this afterwards] and it includes parameters that are needed to acquire SIB1 from the cell ;

-
the SIB1 is transmitted on the DL-SCH with a periodicity as specified in [TS 38.213 Section 13 add the reference to this afterwards] and repetitions made within [X]. SIB1 includes information regarding the availability and scheduling (e.g. mapping of SIBs to SI message,periodicity, SI-window size) of other SIBs with an indication whether one or several SIBs are only provided on-demand and, in that case, the configuration needed by the UE to perform the SI request. 

-
SIBs other than SIB1 are carried in SystemInformation (SI) messages, which are transmitted on the DL-SCH. Mapping of SIBs to SI messages is flexibly configurable by si-SchedulingInfo included in SIB1, with restrictions that each SIB is contained only in a single SI message, and at most once in that message. Only SIBs having the same periodicity can be mapped to the same SI message. Each SI message is transmitted within periodically occurring time domain windows (referred to as SI-windows with same length for all SI messages). A SIB except SIB1 can be configured to be cell specific or area specific. The cell specific SIB is applicable only within a cell that provides the SIB while the area specific SIB is applicable within a SI area indicated by systemInformationAreaID. 
-
For PCell, NR-RAN may provide the required SI by dedicated signalling if the SI is not broadcast in the UE’s active BWP.
-
For SCells, NR-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, RAN releases and adds the concerned SCell.

Editor’s Note: Reference to RAN1 specification may be used for the MIB/SIB1 periodicities [X].FFS
5.2.2
System information acquisition

5.2.2.1
General UE requirements
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Figure 5.2.2.1-1: 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 MIB, SIB1 as well as SIB X through SIB Y (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 MIB, SIB1 as well as SIB X (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 stored is out of date after 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.
NOTE: 
The storage and management of the stored SI in addition to the SI relevant for the current camped/serving cell is left to UE implementation. 

Editor’s Note: [FFS if different versions of SIBs are provided]. 

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
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 NR-RAN from another RAT, upon receiving an indication that the system information has changed, upon receiving an ETWS/CMAS notifications; whenever the UE does not have a valid version in the stored SI.

Editor’s Note: [FFS if upon receiving HO command the SI acquisition depend on stored SI] 

When the UE acquires a MIB or a SIB1 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.

5.2.2.2.1
SI validity

The UE shall:

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

1>
if UE has stored version of any SIB:

2>for each SIB:
3>
if the stored SIB is area specific SIB and if systemInfoAreaIdentifier and systemInfoValueTag included in the SIB1 received from the currently camped/serving cell are identical to the systemInfoAreaIdentifier and systemInfoValueTag associated with stored version of that SIB; or

3>
if the stored SIB is cell specific and if systemInfoValueTag included in the  SIB1 received from the currently camped/serving cell is identical to the systemInfoValueTag associated with stored version of that SIB;
4> consider the stored SIB as valid for the cell;
3>
else:

4> (re)acquire the corresponding SI message as specified in clause 5.2.2.3.

1>
if UE has no stored version of a SIB:

2>
(re)acquire the corresponding SI message as specified in clause 5.2.2.3.

Editor’s Note: [FFS if terminology to be used is systemInfoValueTag or systemInfoConfigurationIndex]

Editor’s Note: [FFS if terminology to be used for area ID is systemInfoAreaIdentifier]



5.2.2.2.2
SI change indication and PWS notification

A modification period is used, i.e. updated SI is broadcasted in the modification period following the one where SI change indication is transmitted, even for on-demand system information. NR-RAN transmits SI change indication and PWS notification through paging. Repetitions of SI change indication may occur within preceding modification period. 
RRC_IDLE and RRC_INACTIVE UE shall monitor for SI update notification in its own paging occasion every DRX cycle. RRC_CONNECTED UE shall monitor for SI update notification in any paging occasion if the UE is provided with common search space to monitor paging.

Editor’s Note
: FFS: The above descriptive text can remain in this sub-clause or moved under 5.3.2 Paging. 
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 or DCI:
1>
if the UE is ETWS capable and the received Paging message includes the ETWS Notification 
2> the UE shall immediately re-acquire the SIB1;
3>
if si-SchedulingInfo indicates that SIB X1 is present:

4>
acquire SIB X1 immediately;

3>
if si-SchedulingInfo indicates that SIB X2 is present:

4>
acquire SIB X2 immediately;

Editor’s Note
: FFS which type of SIBs are used for ETWS Primary and Secondary Notifications.

1>
if the UE is CMAS capable and the received Paging message includes the CMAS Notification:

2> the UE shall immediately re-acquire the SIB1;
3>
if si-SchedulingInfo indicates that SIB X is present:

4>
acquire SIBX immediately;

Editor’s Note
: FFS which type of SIB is used for CMAS Notifications.
1> if the received Paging message includes the systemInfoModification or the received DCI indicates system information change; 

2>
the UE shall apply the SI acquisition procedure as defined in sub-clause 5.2.2.3 from the start of the next modification period.
Editor’s Note: [FFS Detail content of the SI update indication within paging message and DCI.] 


Editor’s Note: [FFS if upon receiving a SI change indication the SI acquisition depend on stored SI] 

Editor’s Note: [FFS if value tags and area identifier included in paging message to reacquire SIB1]

Editor’s Note: [FFS if 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 MIB as defined in [X];

1> if the UE is unable to acquire the MIB;

2> perform the actions as defined in clause 5.2.2.5; 

1>
else:

2>
perform the actions defined in section 5.2.2.4.1;

1>
acquire the SIB1 as defined in [X];

1>
if the UE is unable to acquire the SIB1: 

2> perform the actions as defined in clause 5.2.2.5;

1>
else:
2> 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:

Editor’s Note: [FFS the details of the mapping to subframes/slots where the SI messages are scheduled]

Editor’s Note: [FFS if there are any exceptions on e.g. subframes where SI messages cannot be transmitted]

Editor’s Note: [FFS if the SI-windows of different SI messages do not overlap].



Editor’s Note: [FFS if the UE may accumulate the SI-Message transmissions across several SI-Windows within the Modification Period]

1> if SI message acquisition is 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> else if SI message acquisition is 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].

Editor’s Note: [FFS on the details of from which SI-window the UE shall receive the DL-SCH upon triggering the SI request.

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

Editor’s Note: [FFS if UE need to monitor all the TTIs in SI window for receiving SI message]

1>
perform the actions for the acquired SI message as specified in sub-clause 5.2.2.3.

Editor’s Note: FFS 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

The UE shall:


1>
if SIB1 includes PRACH preamble and/or PRACH resource for all SI messages that the UE is required to receive
2>
the UE shall trigger the lower layer to initiate the Random Access procedure in accordance with TS 38.321 [3] using the PRACH preamble and PRACH resource which are corresponding to the SI message(s) that the UE is required to receive; 
2>
if acknowledgement for SI request is received from lower layers; 

3>
acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2.

Editor’s Note: [FFS when to start monitor of on-demand] 

Editor’s Note: To be updated with details of the Msg1 request procedure.
1>
else:
2>
initiate transmission of the SI Request message in accordance with x.x.x;


2>
if acknowledgement for SI request message is received from lower layers; 

3>
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. Which message is used to request SI delivery and the need for separate section is FFS.



Editor’s Note: [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]
X.X.X
Actions related to transmission of SI request message
The UE shall set the contents of SI request message as follows:
Editor’s Note: To be updated with details of the Msg3 request procedure. Which message is used to request SI delivery and the need for separate section is FFS.
The UE shall submit the SI request message to lower layers for transmission.

5.2.2.4

Actions upon receipt of System Information 
5.2.2.4.1
Actions upon reception of the MIB
Upon receiving the MIB the UE shall:

1>
store the acquired MIB;
1>
if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running: [FFS]

2> if the cellBarred in the acquired MIB is set to barred;

3>
consider the cell as barred in accordance with TS 38.304 [FFS].

2>
else: 

3>
apply the received pdcch-ConfigSIB1 to acquire SIB1.


5.2.2.4.2
Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:

1>
store the acquired SIB1;
1>
if the UE has a stored valid version of the required SIB(s) in accordance with sub-clause 5.2.2.2.1:

2>
use that stored version of the SIB.

1>
else:

2>
for the SI message(s) which is indicated in the SIB1 as currently not broadcast, trigger a request to acquire the SI message(s) (if needed) as defined in sub-clause 5.2.2.3.3.
2>
for the SI message(s) which is indicated in the SIB1 as currently broadcast, acquire the SI message(s) (if needed) as defined in sub-clause 5.2.2.3.2, which are provided according to the si-SchedulingInfo in the SIB1.





Editor’s Note: To be updated when content of the SIB1 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 SIB2
Upon receiving the SIB2 the UE shall:
Editor’s Note: To be updated when content of the SIB2 has been agreed.

5.2.2.4.4
Actions upon reception of SIB3
Upon receiving the SIB3 the UE shall:

Editor’s Note: To be updated when content of the SIB3 has been agreed.

5.2.2.4.5
Actions upon reception of SIB4
Upon receiving the SIB4 the UE shall:

Editor’s Note: To be updated when content of the SIB4 has been agreed.

5.2.2.4.6
Actions upon reception of SIB5
Upon receiving the SIB5 the UE shall:

Editor’s Note: To be updated when content of the SIB5 has been agreed.

5.2.2.4.7
Actions upon reception of SIB6
Upon receiving the SIB6 the UE shall:

Editor’s Note: To be updated when content of the SIB6 has been agreed.

5.2.2.4.8
Actions upon reception of SIB7
Upon receiving the SIB7 the UE shall:

Editor’s Note: To be updated when content of the SIB7 has been agreed.

5.2.2.4.9
Actions upon reception of SIB8
Upon receiving the SIB8 the UE shall:

Editor’s Note: To be updated when content of the SIB8 has been agreed.

5.2.2.4.10
Actions upon reception of SIB9
Upon receiving the SIB9 the UE shall:

Editor’s Note: To be updated when content of the SIB9 has been agreed.

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 MIB;
3>
consider the cell as barred in accordance with TS 38.304 [X]; and

3>
perform barring as if intraFreqReselection is set to allowed; 

2>
if the UE is unable to acquire the SIB1 and UE does not have a stored valid version of SIB1; or

2> [FFS  if the UE is unable to acquire the [FFS essential SIBX] and UE does not have a stored valid version of SIBX];

3>
consider the cell as barred in accordance with TS 38.304 [X]; and


Editor’s Note: [FFS  on details of RRC connection re-establishment procedure and corresponding reading of SI in RRC_CONNECTED].

Editor’s Note: [FFS whether all the information needed to access the cell is included in SIB1 or if both SIB1 and SIB2 are essential in NR].
ANNEX on RAN2 Agreements for SI in RAN2#101@Athens
content/structure

1
Working assumption that minimum system information consists of MIB and SIB1, while all other NR-SIBs are part of other system information. This working assumption can be re-evaluated after checking with RAN1 if the expected size of the SIB1 is problematic.

2
MIB and SIB1 are separate RRC messages, while all other SIBs are transmitted in SI messages scheduled in SIB1 (similar to LTE).

3
NR Rel-15 will contain SIBs for Common cell re-selection information (similar to LTE SIB3), Neighbouring cell information for intra-frequency cell re-selection (similar to LTE SIB4), Information relevant for inter-frequency cell re-selection (similar to LTE SIB5) and Information relevant for inter-RAT cell re-selection to E-UTRAN.

4
NR Rel-15 will contain SIBs for ETWS primary notification, ETWS secondary notification and CMAS.

5
An indication for forward compatibility purposes (e.g. for CSG) is introduced in SIB1, but no further SIBs for functionality related to Cell reselection to UTRA, Cell reselection to GERAN,  cell reselection to CDMA2000, Home eNB, MBMS, EAB, WLAN interworking, Sidelink, or V2X are specified for NR Rel-15.

6
SIB containing GNSS and UTC information (corresponding to LTE SIB16) will be specified for NR Rel-15.

7
SIB1 contains Scheduling Info List and SI Window Length

8
SIB1 contains Cell Selection Info

9a
SIB1 contains information elements relevant for initial access from ServingCellConfigCommon. (May be revisited if WA is not confirmed)

10
SIB1 contains Cell Access Related Info (May be revisited if WA is not confirmed)

11: SIB1 for ANR purposes in NSA deployments will have minimal content 
1:
The "cellBarred" IE in MIB is used to handle all the cases, e.g. NSA, congestion, etc. ("cellBarred" and "intraFreqReselection" IEs are only in MIB).

2: The duration of the barring timer for all cases in NR is 300 seconds, same as LTE.

SI modification


2.1.1: Like LTE, the SI change/update is indicated to UEs through paging.

2.1.2a: RRC_IDLE and RRC_INACTIVE UEs shall monitors for SI update notification in its own paging occasion every DRX cycle. 

2.1.2b: RRC_CONNECTED UE monitors for SI update notification in any paging occasion (if the UE is provided with common search space to monitor paging in connected) 

2.1.3: In NR, adopt the LTE concept of modification period for SI update handling. 

2.1.4a: SI update indication included in paging message is supported (can be revisited if the DCI design allows the SI update indication and scheduling of a paging message in parallel)

2.1.4b: SI update indication included in DCI is supported

FFS Detail content of the SI update indication within paging message and DCI.

2.2.1: For NR, adopt LTE principle;  UE acquires SI immediately for ETWS/CMAS notifications and for SI update indications in paging UE acquires SI at next modification period boundary.  

FFS If any different handling is required for AC related parameters.

2.2.2: If UE receives SI update indication in paging, then UE acquires the updated SI at the next modification period boundary assuming NW broadcasts updated SI (even if the updated SI is on-demand SI).

SI scheduling

3.1.1: In NR, adopt the “LTE scheduling framework” characterized as follows:

•
SIBs (other than SIB 1) are transmitted in SI messages. 

•
SIB 1 indicates mapping of SIBs to SI messages. 

•
Each SIB is contained in only a single SI message. 

•
Only SIBs having the same periodicity can be mapped to the same SI message.

3.2.1a: Only a single SI message is scheduled within one SI-window.

FFS: Whether SI-windows can overlap

3.2.2: The SI-window length is common for all SI-messages.

3.2.3: Segmentation of SIB/SI messages is not allowed except ETWS/CMAS SIBs.

stored SI

1.1.1: Value tag associated with each SIB of Other SI (OSI) available in cell is included in SIB1 regardless of whether the SIB is broadcasted or provided on demand. 

FFS size of value tag

1.1.2: For “cell specific” SIB the LTE principle is applicable for determining the validity of the stored information corresponding to that SIB 

FFS Whether it is necessary to support a case where a SIB is area specific but within that area there are some cells which provide cell specific version of the SIB.

1.2.1: Adopt the LTE principle for validity of stored system information based on expiry of validity timer regardless of the SIB is “cell-specific” or “area-specific”. Single validity timer for all cases is the baseline.

1.2.2: The SI storage and management of stored SI can be left to UE implementation. Decision to store a SIB and how many to store is UE implementation.

1.3.1: System Info Area ID, if signalled, is signalled in SIB1 separately and in addition to value tags associated with each SIB available in the cell. 

1.3.2a: The rules for defining whether a stored SIB is valid in the current cell will be clearly defined in the spec, and if the UE doesn't have a valid stored SIB for the current cell then the UE must acquire.

2
A SIB can be configured to be cell specific or area specific (not applicable SIB1). Whether this is configured per SIB or configured per SI message to be concluded when ASN.1 is specified.

3
At most one AreaID can be indicated within SIB1, and if indicated then applies to all area specific SIBs available in the cell.

1
SI Area ID and Ran Area ID are independent

2
SI Area ID is unique with PLMN or TA

FFS Whether to select PLMN or TA

1: SI Area ID (SIAID) is locally unique within TA. FFS [X] Bits allocated to SIAID in SIB1. 

2: TAC + SIAID combination to be taken into account while defining rules for validity of stored area-specific SIBs.

on demand system information

1
Previous agreement that SI request is an RC message is confirmed.

2
SI request and RRC connection request are 2 independent procedures.

3
UE ID is not included in MSG3

4
For contention resolution UE MAC performs same as other cases and check the contention resolution MAC CE against the transmitted request (common RACH procedure in MAC)

1
One indicator in SIB1 indicates whether an SI message is currently broadcast or not. The indication is valid until the end of the modification period. UE cannot infer whether this is a temporary broadcast of an on demand SI or a periodic broadcast SI.

1
On demand request for SI in connected will not be specified in R15 (can be specified in a later release when SIBs are defined that would benefit from this mechanism).

2
UE behaviour will not be specified for the case that a UE in connected mode fails to successfully received a modified SIB1 that is temporarily broadcast on the UEs active BWP.
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