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7.4	System Information
System information is divided into the MasterInformationBlock (MIB) and a number of SystemInformationBlocks (SIBs):
-	MasterInformationBlock defines the most essential physical layer information of the cell required to receive further system information;
-	SystemInformationBlockPos contains positioning assistance data;
-	SystemInformationBlockType1 and SystemInformationBlockType1-BR (for a BL UE or UE in enhanced coverage) contain information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information blocks;
-	SystemInformationBlockType2 contains common and shared channel information;
-	SystemInformationBlockType3 contains cell re-selection information, mainly related to the serving cell;
-	SystemInformationBlockType4 contains information about the serving frequency and intra-frequency neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters);
-	SystemInformationBlockType5 contains information about other E‑UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters). It can also contain information about E-UTRA and NR idle/inactive measurements;
-	SystemInformationBlockType6 contains information about UTRA frequencies and UTRA neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters);
-	SystemInformationBlockType7 contains information about GERAN frequencies relevant for cell re-selection (including cell re-selection parameters for each frequency);
-	SystemInformationBlockType8 contains information about CDMA2000 frequencies and CDMA2000 neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters);
-	SystemInformationBlockType9 contains a home eNB name (HNB name);
-	SystemInformationBlockType10 contains an ETWS primary notification;
-	SystemInformationBlockType11 contains an ETWS secondary notification;
-	SystemInformationBlockType12 contains a CMAS warning notification;
-	SystemInformationBlockType13 contains MBMS-related information;
-	SystemInformationBlockType14 contains information about Extended Access Barring for access control;
-	SystemInformationBlockType15 contains information related to mobility procedures for MBMS reception;
-	SystemInformationBlockType16 contains information related to GPS time and Coordinated Universal Time (UTC);
-	SystemInformationBlockType17 contains information relevant for traffic steering between E-UTRAN and WLAN;
-	SystemInformationBlockType18 contains information related to sidelink communication;
-	SystemInformationBlockType19 contains information related to sidelink discovery;
-	SystemInformationBlockType20 contains information related to SC-PTM;
-	SystemInformationBlockType21 contains information related to V2X sidelink communication;
-	SystemInformationBlockType24 contains information about NR frequencies and NR neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency), which can also be used for NR idle/inactive measurements;
-	SystemInformationBlockType25 contains information about UAC parameters;
-	SystemInformationBlockType26 contains additional information related to V2X sidelink communication;
-	SystemInformationBlockType26a contains information related to NR bands list which can be used for EN-DC operation with the serving cell;
-	SystemInformationBlockType27 contains assistance information for inter-RAT cell selection to NB-IoT;
-	SystemInformationBlockType28 contains information related to NR sidelink communication;
-	SystemInformationBlockType29 contains information related to common resource reservation;
-	SystemInformationBlockType30 contains information related to disaster roaming;
-	SystemInformationBlockType31 contains information required for accessing an NTN cell;
-	SystemInformationBlockType32 contains assistance information for discontinuous coverage in NTN;
-	SystemInformationBlockTypeXX contains assistance information for neighbouring cells in NTN.
System information for NB-IoT is divided into the MasterInformationBlock-NB (MIB-NB) and a number of SystemInformationBlocks-NB (SIBs-NB):
-	MasterInformationBlock-NB defines the most essential information of the cell required to receive further system information;
-	SystemInformationBlockType1-NB contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information blocks;
-	SystemInformationBlockType2-NB contains common radio resource configuration information;
-	SystemInformationBlockType3-NB contains cell re-selection information for intra-frequency, inter-frequency;
-	SystemInformationBlockType4-NB contains neighboring cell related information relevant for intra-frequency cell re-selection;
-	SystemInformationBlockType5-NB contains neighboring cell related information relevant for inter-frequency cell re-selection;
-	SystemInformationBlockType14-NB contains information about access barring;
-	SystemInformationBlockType15-NB contains information related to mobility procedures for MBMS reception;
-	SystemInformationBlockType16-NB contains information related to GPS time and Coordinated Universal Time (UTC);
-	SystemInformationBlockType20-NB contains information related to SC-PTM;
-	SystemInformationBlockType22-NB contains common radio resource configuration information for paging and random access procedure on non-anchor carriers;
-	SystemInformationBlockType23-NB contains common additional radio resource configuration information for random access procedure on anchor and non-anchor carriers;
-	SystemInformationBlockType27-NB contains assistance information for inter-RAT cell selection to E-UTRAN and/or GERAN;
-	SystemInformationBlockType31-NB contains information required for accessing an NTN cell;
-	SystemInformationBlockType32-NB contains assistance information for discontinuous coverage in NTN;
-	SystemInformationBlockTypeXX-NB contains assistance information for neighbouring cells in NTN.
On MBMS-dedicated cell, only system information relevant for receiving MBMS service is broadcasted. MasterInformationBlock-MBMS (MIB-MBMS) and SystemInformationBlockType1-MBMS (SIB1-MBMS) are used instead of MIB and SIB1 respectively:
-	MasterInformationBlock-MBMS defines the most essential physical layer information of the cell required to receive further system information on MBMS-dedicated cell;
-	SystemInformationBlockType1-MBMS contains information relevant for receiving MBMS service and defines the scheduling of other system information blocks on MBMS-dedicated cell;
The MIB is mapped on the BCCH and carried on BCH while all other SI messages are mapped on the BCCH and BR-BCCH, and carried on DL-SCH. Except for BL UEs, UEs in enhanced coverage and NB-IoT UEs, all other SI messages than the MIB which are dynamically carried on DL-SCH, can be identified through the SI-RNTI (System Information RNTI). Both the MIB and SystemInformationBlockType1 (SystemInformationBlockType1-BR for BL UEs and UEs in enhanced coverage) use a fixed schedule with a periodicity of 40 and 80 ms respectively. The scheduling of other SI messages is flexible and indicated by SystemInformationBlockType1 (SystemInformationBlockType1-BR for BL UEs and UEs in enhanced coverage, and SystemInformationBlockType1-NB for NB-IoT). For NB-IoT, the MIB-NB is mapped on the BCCH and carried on BCH while all other SI messages are mapped on the BCCH and carried on DL-SCH. Both the MIB-NB and SystemInformationBlockType1-NB use a fixed schedule with a periodicity of 640 and 2560 ms respectively. The MIB-NB contains all information required to acquire SIB1-NB and SIB1-NB contains all information required to acquire other SI messages.
On MBMS-dedicated cell, the MIB-MBMS and SIB1-MBMS use a fixed schedule with a periodicity of 160 ms. Additionally, SIB1-MBMS may be scheduled in additional non-MBSFN subframes indicated in MIB-MBMS.
For NB-IoT, in TDD mode, the MIB-TDD-NB is transmitted on the same NB-IoT carrier as NPSS/NSSS, SystemInformationBlockType1-NB can be transmitted on NB-IoT carrier other than the MIB-NB, and the SI messages can be transmitted on a NB-IoT carrier other than the MIB-NB. At most two NB-IoT carriers are used to transmit the MIB-NB, SystemInformationBlockType1-NB and the SI messages.
Except for NB-IoT, the eNB may schedule DL-SCH transmissions concerning logical channels other than BCCH or BR-BCCH in the same subframe as used for BCCH or BR-BCCH. The minimum UE capability restricts the BCCH or BR-BCCH mapped to DL-SCH e.g. regarding the maximum rate.
The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change. For NB-IoT UEs, BL UEs, and UEs in CE, the UE is not required to detect SIB changes when in RRC_CONNECTED, and the network may release the NB-IoT UE, BL UE or UE in CE to RRC_IDLE if it wants the NB-IoT UE, BL UE or UE in CE to acquire changed SIB(s).
Except for NB-IoT, system information may also be provided to the UE by means of dedicated signalling e.g. upon handover.
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23.21.2	Timing and synchronization
23.21.2.1	Scheduling timing
DL and UL are frame aligned at the uplink time synchronization reference point (RP) with an offset given by (see clause 8 of TS 36.211 [4]).
To accommodate the long propagation delays in NTN, several timing relationships are enhanced by a Common Timing Advance (Common TA) and two offsets:  and :
-	 is a configured timing offset that is equal to the RTT between the RP and the NTN payload.
-	 is a configured scheduling offset that needs to be larger or equal to the sum of the service link RTT and the Common TA.
-	 is a configured offset that is approximately equal to the RTT between the RP and the eNB.
[bookmark: _Hlk104322797]The scheduling offset  is used to allow the UE sufficient processing time between a downlink reception and an uplink transmission, see TS 36.213 [6].
[bookmark: _Hlk104329753]The offset  is used to delay the application of a downlink configuration indicated by a MAC CE received on NPDSCH/PDSCH, see TS 36.213 [6], and to determine the UE-eNB RTT, see TS 36.321 [13]. It may be provided by the network when downlink and uplink frame timing are not aligned at eNB. The  is also used in the random access procedure, to determine the start time of random access response window after a random access preamble transmission (see TS 36.213 [6]).
The Service link RTT, Feeder link RTT, the RP, the Common TA,  and TTA (see clause 23.21.2.2) are illustrated in Figure 23.21.2.1-1.


Figure 23.21.2.1-1: Illustration of timing relationship (for collocated eNB and NTN Gateway)
The network may configure the HARQ operation as follows:
-	For downlink, HARQ feedback can be enabled or disabled per HARQ process (by dedicated RRC signalling and/or DCI based indication). Disabling HARQ feedback allows scheduling a HARQ process before one HARQ RTT has elapsed since last scheduled;
-	For uplink, HARQ mode (i.e. HARQ mode A or HARQ mode B) can be configured per HARQ process (as specified in clause 5.4.3.1 and clause 5.7 of TS 36.321 [13]). HARQ mode B allows scheduling a HARQ process before one HARQ RTT has elapsed since last scheduled. HARQ mode configuration is not applicable for PUR transmissions.
NOTE: 	For the HARQ processes configured with HARQ feedback enabled/disabled, it is up to network implementation to ensure a proper configuration of HARQ feedback (e.g., either all enabled or all disabled) for HARQ processes used by a downlink SPS configuration. For the HARQ processes configured with HARQ mode, it is up to network implementation to ensure a proper configuration of HARQ mode (e.g., either all HARQ mode A or all HARQ mode B) for HARQ processes used by an uplink SPS configuration.
23.21.2.2	Timing Advance and Frequency Pre-compensation
For the serving cell, the network broadcast ephemeris information and common Timing Advance (common TA) parameters.
The UE shall have valid GNSS position as well as the ephemeris and common TA before connecting to an NTN cell. To achieve synchronisation, before and during connection to a cell, the UE shall pre-compensate the Timing Advance (TTA, see TS 36.211 [4] clause 8.1), see Figure 23.21.2.2-1, by considering the common TA, UE position and the NTN payload position through the ephemeris.
The UE computes the frequency Doppler shift of the service link, and pre-compensates for it in the uplink transmissions, by considering UE position and the ephemeris. If the UE does not have a valid GNSS position and/or valid ephemeris and Common TA, it shall not transmit until they are regained.
In connected mode, the UE shall continuously update the Timing Advance and frequency pre-compensation., but Tthe UE is not expectedcan be triggered to perform, or configured to autonomously perform, GNSS acquisition. In connected mode, upon outdated ephemeris and common Timing Advance, the UE shall acquire the broadcasted parameters. Upon failed GNSS acquisition and upon outdated GNSS position the UE shall move to idle mode. Upon completing the GNSS acquisition, the UE shall trigger remaining validity duration reporting (see TS 36.321 [13]).
NOTE:	The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS acquisition and resumed when the GNSS acquisition is completed.
Editor’s Note: Upon failed GNSS acquisition, shall the UE be allowed to stay in CONNECTED if it still has a valid GNSS position?
The UEs may be configured to report Timing Advance at initial access or in connected mode. In connected mode, event-triggered reporting of the Timing Advance is supported.


Figure 23.21.2.2-1: Illustration of Uplink/Downlink Radio Frame Timing at the UE
While the pre-compensation of the instantaneous Doppler shift experienced on the service link is to be performed by the UE, the management of Doppler shift experienced over the feeder link and transponder frequency error, whether introduced in Downlink or Uplink, is left to network implementation.
23.21.3	Support of discontinuous coverage
Editor’s Note: To discuss whether “Provide carrier frequency for the existing satellite list in SIB32 to facilitate cell selection and reduce service interruption after an NTN coverage gap (FFS if the information can be considered as valid after the validity of SI)” needs to be captured in stage 2.
As an NTN payload moves on a specified orbit, for example in case of a NGSO satellite, the NTN payload beam(s) coverage area may move and cover different portions of a geographical area due to the orbital movement of the NTN payload. As a consequence, a UE located in the concerned geographical area may experience a situation of discontinuous coverage, due to e.g. a sparse satellite constellation deployment.
To enable the UE, in RRC_IDLE, to save power during periods of no coverage, the network provides NTN payload assistance information (e.g. ephemeris parameters, the start-time of upcoming NTN payload coverage) to enable the UE to predict when coverage will be provided by upcoming NTN payloads. Predicting out of coverage and in coverage is up to UE implementation.
23.21.4	Mobility Management
23.21.4.1	Mobility Management in ECM-IDLE
The principles described in clause 10.1.1 apply in NTN unless specified otherwise hereafter.
The network may broadcast more than one TAC per PLMN in an NTN cell. The AS layer indicates all received TACs for the selected PLMN to the NAS layer. The network may update the UEs upon TAC removal. UEs may by UE implementation also check whether a TAC has been removed.
For quasi-Earth-fixed cells, timing information on when the cell is going to stop serving the area may be broadcast by the network. This may be used by the UE to start measurements on neighbour cells before the broadcast stop time of the serving cell, while the exact start of the measurements is up to UE implementation.
Location and time-based measurements can be used for cell reselection.
23.21.4.2	Mobility Management in ECM-CONNECTED
Radio link failure and RRC connection re-establishment are supported in NTN. The principles described in clause 10.1.6 apply unless specified otherwise. The principles described in clause 10.1.2 apply to NTN unless specified otherwise.
To enable mobility in NTN, the network provides target cell NTN payload assistance information needed to access the NTN cell in the handover command.
Conditional handover is supported for BL UEs and UEs in enhanced coverage.
When operating in NTNs the following additional trigger conditions upon which UE may execute CHO to a candidate cell is supported, as defined in TS 36.331 [16]:
-	The RRM measurement-based event A4;
-	A time-based trigger condition;
-	A location-based trigger condition.
It is up to UE implementation how the UE evaluates the time-based or location-based trigger condition together with the RRM measurement-based event.
23.21.4.X	Measurements
The principles described in clause 10.1.3.0 apply in NTN unless specified otherwise.
To enable measurements, the network may provide neighbouring cell assistance information via system information.
The following can optionally be used for measurements on neighbour cells in RRC_IDLE as specified in TS 36.331 [16]:
-	The timing and location information associated to the serving cell is provided in SIB3 and SIB31;
-	Timing information when the neighbour cell starts serving the current geographical area;
-	Location information refering to the reference location of the serving cell and a distance threshold to the reference location.
The following measurement triggers can optionally be used in RRC_CONNECTED to reduce the time taken for RRC reestablishment or handover as specified in TS 36.331 [16]:
-	A time-based trigger condition;
-	A location-based trigger condition.
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