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1 Introduction
As per RAN2 decision, system information is divided into minimum SI (MSI) and other SI (OSI). The other SI encompasses everything not broadcast in the minimum SI. RAN2 further agreed that the other SI may either be broadcast, or provisioned in a dedicated manner, either triggered by the network or upon request from the UE (illustrated in Figure 1).


Figure 1: High level concept of on-demand SI provisioning (excerpted from TR38.804)
This contribution discusses other system information (OSI) delivery from RAN1 perspective.
2 Scheduling for OSI transmission
As for broadcast delivery of other SI, the following was agreed in RAN1#88bis:
	RAN1#88bis agreements:
· The broadcast delivery of other system information (OSI) is supported by NR-PDSCH transmission. The scheduling information of broadcast NR-PDSCH is considered to be carried by the following option(s):
· Option 1: NR-PDCCH
· Option 2: Remaining minimum system information
· Other options are not precluded
· FFS: Maximum TBS for OSI.


For the scheduling option of broadcast delivery of other SI, the same scheduling option as RMSI scheduling (scheduling by NR-PDCCH, i.e., option 1) simplifies the overall NR system information delivery.
The maximum SIB sizes in LTE are; 1739/2216 bits (DCI format 1C/1A), 936 bits (for BL UEs and UEs in CE), and 680 bits (for NB-IoT). Though these values can be considered as a rough estimation of NR system information, further RAN2 input would be required, e.g., how to partition the contents/size of minimum SI and other SI, etc.
Proposal 1: For broadcast delivery of other SI, NR-PDCCH is used to schedule other SI (i.e., option 1)
3 On-demand OSI provisioning: MSG1 based SI request
For on demand request of other SI, as per RAN2 decision, SI request for idle and inactive mode is indicated using either MSG1 or MSG3 which is under network control. In case that MSG1 is used for SI request, it should be defined the association between the PRACH preamble and/or PRACH resource and each SI message or set of SI messages. Correspondingly, the association information should be included in MSI.
Proposal 2: For MSG1 based SI request, the PRACH preamble and/or PRACH resource should be associated with each SI message or set of SI messages. (This is aligned with RAN2 agreement)
Figure 2 illustrates the operation for obtaining OSI (e.g. SIB X) which is provided on demand (i.e. not broadcasted periodically) using MSG1 based SI request. MSI includes an indicator which indicates whether the SIB X is broadcasted or provided on demand. In this example, indicator is set to ‘1’ indicating that SIB X is provided on demand. 
· UE interested in acquiring SIB X checks minimum SI and based on indicator for concerning SI-block i.e. SIB X determines that SIB X is provided on demand. 
· UE then determines based on information in MSI that it has to indicate SI request using MSG 1 or MSG3. 
· 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 if network wants UE to indicate SI request using MSG 1.UE selects the PRACH preamble and/or PRACH resource corresponding to SIB X. 
· UE then transmits PRACH preamble using selected PRACH preamble and/or PRACH resource. Since closed loop power control is not possible in idle and inactive state, UE calculates the initial power for SI request transmission based on open-loop estimation in same manner as any other PRACH preamble transmission. There is no reason to design a new scheme to calculate power for transmitting PRACH preamble for SI request.
· After transmitting the PRACH preamble indicating SI request for receiving the SIB X, UE monitors the SI window of the SIB X (according to scheduling information) in one or more SI periods of SIB X. If the gNB receives the PRACH preamble transmission corresponding to SIB X, it transmits the SIB X (according to scheduling information) in one or more SI periods of SIB X.


		Figure 2: MSG1 based SI request
Proposal 3: For MSG1 based SI request, the initial power for SI request (i.e. PRACH preamble) transmission is calculated in same manner like any other PRACH preamble transmission.
4 On-demand OSI provisioning: MSG3 based SI request
Figure 3 illustrates the operation for obtaining OSI (e.g. SIB X) which is provided on demand (i.e. not broadcasted periodically) using the MSG3 based SI request. MSI includes an indicator which indicates whether the SIB X is broadcasted or provided on demand. In this example, indicator is set to ‘1’ indicating that SIB X is provided on demand. 


Figure 3: MSG3 based SI request
· UE interested in acquiring SIB X checks MSI and based on indicator for concerning SI-block i.e. SIB X determines that SIB X is provided on demand. 
· UE then determines based on information in MSI that it has to indicate SI request using MSG 1 or MSG 3. 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 if network wants UE to indicate SI request using MSG 3. 
· UE then initiates the random access procedure. There is no need for reserving set of PRACH preamble and/or PRACH resources SI purposes when MSG3 based approach is used. SI request can be transmitted in similar manner as RRC connection request, RRC connection resume request, etc during the random access procedure. UE selects PRACH preamble and PRACH resource from non SI specific RACH configuration in MSI for PRACH preamble transmission. UE transmits PRACH preamble using selected PRACH preamble and/or PRACH resource. 
· UE then monitors the RAR window for receiving the RAR corresponding to its PRACH transmission. UE monitor the NR-PDCCH for RAR identified by RA-RNTI in RAR window. RAR should at least include random access preamble identifier (RAPID), timing advance, temporary C-RNTI and UL grant.
· After the successful reception of RAR, UE sends MSG3 including CCCH SDU i.e. system information request message in UL grant received in RAR. The information about the SIB(s) needed by UE is included in system information request message. For contention resolution, UE identity is also included in system information request message. There is no need of any cause value in system information request message. 
· After sending SI request message, UE waits for MSG4 including the UE Contention Resolution Identity i.e. CCCH SDU transmitted in MSG 3. NR-PDCCH for MSG4 is addressed using temporary C-RNTI. 
· After receiving the MSG 4 including the UE Contention Resolution Identity which matches the CCCH SDU transmitted in MSG 3, UE monitors the SI window of the requested SIB in one or more SI periods of the requested SIB. 
· In case of failure to receive the RAR or MSG 4, UE will retransmit the RACH preamble as in normal random access procedure.
Based on the above operation, we propose the following:
Proposal 4: PRACH Preambles and/or PRACH resources are not reserved for transmitting PRACH preamble in MSG 3 based approach. 
Proposal 5: For MSG3 based SI request, UE selects PRACH preamble and PRACH resource for PRACH preamble transmission from PRACH preambles and PRACH resources configured for initial access in minimum system information.
The detailed operations for MSG1 based SI request and MSG3 based SI request are discussed in [1, 2].
5 Conclusions
This contribution has examined design issues related to other system information delivery and made the following proposals:
Broadcast OSI delivery
Proposal 1: For broadcast delivery of other SI, NR-PDCCH is used to schedule other SI (i.e., option 1)
MSG1 based SI request
[bookmark: _GoBack]Proposal 2: For MSG1 based SI request, the PRACH preamble and/or PRACH resource should be associated with each SI message or set of SI messages. (This is aligned with RAN2 agreement)
Proposal 3: For MSG1 based SI request, the initial power for SI request (i.e. PRACH preamble) transmission is calculated in same manner like any other PRACH preamble transmission.
MSG3 based SI request
Proposal 4: PRACH Preambles and/or PRACH resources are not reserved for transmitting PRACH preamble in MSG 3 based approach. 
Proposal 5: For MSG3 based SI request, UE selects PRACH preamble and PRACH resource for PRACH preamble transmission from PRACH preambles and PRACH resources configured for initial access in minimum system information.
References
[1] R2-1704049, On Demand SI: Further Details of MSG1 Approach, Samsung
[2] R2-1704050, On Demand SI: Further Details of MSG3 Approach, Samsung
image2.emf
UE gNB

MINIMUM SYSTEM INFORMATION

MINIMUM SYSTEM INFORMATION

SIB X INDICATOR: 1

SIB X SI REQUEST: PRACH PREAMBLE and/or PRACH RESOURCE

Determines using MSI that SIB X is 

provided on demand and SI Request 

needs to be transmitted using MSG 1

SI REQUEST: PRACH PREAMBLE TX

SI REQUEST: PRACH PREAMBLE TX


Microsoft_Visio_2003-2010____1.vsd
UE


gNB


MINIMUM SYSTEM INFORMATION


SIB X INDICATOR: 1
SIB X SI REQUEST: PRACH PREAMBLE and/or PRACH RESOURCE



image3.emf
UE gNB

MINIMUM SYSTEM INFORMATION

MINIMUM SYSTEM INFORMATION

SIB X INDICATOR: 1

SIB X SI REQUEST: No SI specific RACH Resource

Determines using MSI that SIB X is 

provided on demand and SI Request 

needs to be transmitted using MSG 3

MSG 1: PRACH PREAMBLE TX

MSG 1: PRACH PREAMBLE TX

MSG 2: RAR

MSG 2: RAR

UL GRANT, T-CRNTI, RAPID, TA

MSG 3: SI REQUEST

MSG 3: SI REQUEST

Indicate requested SIB i.e. SIB X, UE ID

MSG 4

MSG 4

UE Contention Resolution Identity 

UE monitors the SI window of the SIB X 

(according to scheduling information 

obtained from MSI) in one or more SI 

periods of the SIB X 


Microsoft_Visio_2003-2010____2.vsd
UE


gNB


MINIMUM SYSTEM INFORMATION


SIB X INDICATOR: 1
SIB X SI REQUEST: No SI specific RACH Resource



image1.emf
 

Other System Information   via on - demand basis   ( provisioned by  broadcasting or dedicated signalling )  

Minimum System Information   ( broadcast periodically   and always presen t )  

UE   g N B  

Other System Information   ( broadcast periodically   and optional present )  


oleObject1.bin


Other System Information via on-demand basis



(provisioned by broadcasting or dedicated signalling)







Other System Information



(broadcast periodically and optional present)







gNB







Minimum System Information



(broadcast periodically and always present)







UE












