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Introduction
In RAN2 97bis meeting, the issue whether SI request is carried by MSG1 or MSG3 has been discussed [1][2], and the following agreements were made: 
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

However, the detailed procedures of on demand SI delivery have not been decided. In this contribution we give our preference of the procedures and analyze the above FFS issues.
For the above agreements are for SI transmission via broadcast, we discuss the procedures of SI transmission via broadcast firstly in section 2.1. Then we analyze whether SI transmission via unicast for idle and inactive UEs need to be supported for MSG3 based SI request solution in section 2.2. In section 2.3, we analyze Error handing in case SI is not received.
Discussion
SI transmission via broadcast
· Procedure of on demand SI delivery with MSG1 based SI request
The procedure of on demand SI delivery with MSG1 based SI request is illustrated in Figure 1. UE listens to the minimum SI to decide which preamble is used to request for the target SI. Then UE sends the selected preamble. After sending the preamble, UE can monitor the requested SI in the SI window indicated in the scheduling information in minimum SI. 


[bookmark: _Ref481589799]Figure 1 Procedure of on demand SI delivery with MSG1 based SI request (SI broadcast)

Two issues need to be addressed in the procedure. 
· granularity of SI request
The first one is whether a PRACH preamble is associated with a SIB or a SIB group or a SI message. For SI response is always a SI message which is broadcasted in a pre-scheduled SI window, it is natural to take SI message as the minimum granularity of one SI request. 
Proposal1: For MSG1 based SI request, the minimum granularity of requested SI is one SI message.
What’s more, to reduce the number of reserved preambles for SI request, and to make it possible for one UE to request needed SI messages with minimum times of SI request transmission, the specification should not preclude multiple SI messages are associated to the same PRACH preamble.
Proposal2: For MSG1 based SI request, the specification should not preclude the possibility of one RACH preamble is used to request for multiple SI messages.
· Necessary of MSG2, which is used to confirm the reception of the preamble
In last RAN2 meeting, some consensuses have been reached during the offline discussion: Companies could agree that scheduling information would always be provided and there would be an indication whether the SIB is on demand or broadcast. Two options are that there is a single bit that is dynamically changed or there is a second bit that is dynamically changed.
Take the above consensus highlighted in yellow into account, it can be deduced that a bit will be introduced in the scheduling information to indicated whether a SIB will be broadcasted at this instant in time, the bit is  dynamically changed according to the received SI request.  Hence, the bit can be used as ACK for SI request. MSG2 is not necessary. 
Proposal3: For MSG1 based SI request, MSG2 is not necessary. 
	
	


· Procedure of on demand SI delivery with MSG3 based SI request
The procedure of on demand SI delivery with MSG3 based SI request is illustrated in Figure 2. UE listens to the minimum SI and finds that MSG3 based SI request is supported in the cell. Then UE follows the legacy RACH procedure to request the target SI except it sends a new SI request message in MSG3.  


[bookmark: _Ref481592776]Figure 2 Procedure of on demand SI delivery with MSG3 based SI request (SI broadcast)

Three issues need to be addressed in the procedure. 
· granularity of SI request
Similar as MSG1 based SI request, we propose:
Proposal4: For MSG3 based SI request, the minimum granularity of requested SI is one SI message.
· Content of MSG3: RRC message vs MAC CE
The advantage of using RRC message to carry SI request is one RRC message can be defined for both SI request for connected UE and MSG3 based SI request for idle UE. But there are some disadvantages as well. For connected UE, the SI request RRC message is carried by DCCH and there is a unicast SI response RRC message as a feedback.  For idle UE, the SI request RRC message can only be carried by CCCH and no unicast SI response RRC message needed since the requested SI message is transmitted via broadcast to the UE. Hence, there are differences between the procedures for idle and connected UE even if the same RRC message for SI request is used. 
MAC CE seems much simpler, for example a BITMAP can be included in the new MAC CE with each bit indicates whether UE needs the corresponding SI message. What’s more, MAC CE can avoid frequent SI request and SI message transfer on fronthaul for CU/DU split deployment. By decoding the MAC CE based SI request, the MAC entity in DU can know which SI messages are requested. The DU can broadcast the requested SI messages without CU involvement if the DU has stored the SI messages when they were received from CU for broadcasted before.
Hence, we propose:
Proposal5: A new MAC CE is defined to be used as SI request for MSG3 based SI request. The MAC CE includes a BITMAP with each bit indicates whether UE needs the corresponding SI message.
· Necessary of MSG4, which is used to confirm the reception of MSG3
For the same reason as we remove the MSG2 for MSG1 based SI request, the dynamic indication bit in scheduling information can be used as ACK for SI request. Hence, MSG4 is not necessary.
Proposal6: For MSG3 based SI request, MSG4 is not necessary. 

SI transmission via unicast
· Procedure of on demand SI delivery with MSG3 based SI request
Different with SI broadcast solution in Figure 2, the requested SI messages are included in MSG4 in SI unicast solution, which is illustrated in Figure 3. As there is no dedicated transport channel to be used, the requested SI messages are delivered via CCCH. 


[bookmark: _Ref481594853]Figure 3 Procedure of on demand SI delivery with MSG3 based SI request (SI unicast)
For idle UE, the only benefit we identified for sending requested SI messages via unicast is low latency. But we think reading SI is not that time critical. If the network chooses to send a SI message periodically broadcast, a UE needs to wait the SI window to obtain the SI. If the network chooses to send the SI message via on demand, it leads no extra delay for the UE to wait for the SI window. However, there is no immediate requirement to optimize the latency performance of on demand SI delivery by introducing SI transmission via unicast.  
On the other hand, SI transmission via unicast introduces some specification complexity, such as SI message on CCCH. Hence, 
Proposal7: For idle and inactive UE, SI transmission via unicast is not supported.

Error handling in case SI is not received
There are two cases lead to no SI reception error.
· Case1: SI request is not received by the network
As analyze in section 2.1, the dynamic indication bit in scheduling information can be used as ACK for SI request. If no ACK received, the UE can resend the SI request. 
· Case2: the requested SI messages are broadcasted, but UE failed to decode them
In this case, UE just resend the SI request.
Proposal8: The dynamic indication bit in scheduling information can be used as ACK for SI request.
Proposal9: UE should resend the SI request in both cases: ACK for SI request is not identified or requested SI messages are not decoded correctly in the pre-scheduled window.
Conclusion
According to the analysis in section 2, we propose:
Proposal1: For MSG1 based SI request, the minimum granularity of requested SI is one SI message.
Proposal2: For MSG1 based SI request, the specification should not preclude the possibility of one RACH preamble is used to request for multiple SI messages.
Proposal3: For MSG1 based SI request, MSG2 is not necessary. 
Proposal4: For MSG3 based SI request, the minimum granularity of requested SI is one SI message.
Proposal5: A new MAC CE is defined to be used as SI request for MSG3 based SI request. The MAC CE includes a BITMAP with each bit indicates whether UE needs the corresponding SI message.
Proposal6: For MSG3 based SI request, MSG4 is not necessary. 
Proposal7: For idle and inactive UE, SI transmission via unicast is not supported.
Proposal8: The dynamically indication bit in scheduling information can be used as ACK for SI request.
Proposal9: UE should resend the SI request in both cases: ACK for SI request is not identified or requested SI messages are not decoded correctly in the pre-scheduled window.
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