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1   Introduction
In RAN2 96 meeting, the following agreements are achieved for on-demand SI request:
Agreements

1: 
The minimum SI should provide the information of Other SIs available in the cell, including the SIB type and validity information.

2:
UE checks the scheduling information of the other SI in the minimum SI to detect whether a specific SIB is being broadcasted or not.

3:
The SI transmission window in LTE is baseline for NR.

4: 
The scheduling information for other SI should include SIB type, validity information, periodicity, SI-window information. 

FFS: Whether MSG1 and/or MSG3 is used to carry other SI request.

5: For UEs in connected, dedicated RRC signalling can be used for the request and delivery of other SI.
In RAN2 98 meeting, the following agreements are achieved for on-demand SI request:
Agreements

1
Only progress on the two agreed approaches for delivering on-demand system information (via dedicated signalling to RRC_CONNECTED UEs; via SI-Message broadcast to RRC_IDLE and RRC_INACTIVE UEs) and refrain from introducing additional solution variants.
In RAN2 AH#2 meeting, the following agreements are achieved for MSG1 and MSG3 based on-demand SI request:
Agreements for Msg1 based SI request method:

1:
RAPID is included in Msg2.

2: 
Fields Timing Alignment Information, UL grant and Temporary C-RNTI are not included in Msg2.

3:
RACH procedure for SI requests is considered successful when Msg2 containing a RAPID corresponding to the transmitted preamble is received.

4:
Msg2 reception uses RA-RNTI that corresponds to the Msg1 transmitted by the UE (details of RA-RNTI selection left to UP discussion)

5:
UE retransmits RACH preamble according to NR RACH power ramping 

6: 
Msg1 for SI request re-transmission is continued until reaching max preamble transmissions. Thereafter, a Random Access problem to upper layers is indicated. (depending on the NR RACH procedure design)

FFS: Upper layer actions when MAC reports Random Access problem. To be discussed in CP session.

7:
Back off is applicable for Msg1 based SI requests but no special Back off subheader/ procedure is required.

Agreements for Msg3 based SI request method:

1: 
UE determines successful Msg3 based on reception of Msg4 

FFS Details of the Msg4 content used to confirm successful Msg3. To be discussed initially CP.

2:
Preamble(s) for SI request using Msg3 based Method are not reserved.
3:
RRC signalling is used for SI request in Msg3.

FFS: RRC signalling how to indicate the requested SI/SIB details left to ASN.1 work.

5:
Temporary C-RNTI received in Msg2 is used for Msg4 reception

In RAN2 99 meeting, the following agreements are achieved for MSG1 based on-demand SI request:
Agreements

1.  RRC triggers MAC to initiate Random Access procedure for the purpose of SI-request. For the case of msg1-based request procedure RRC indicates to MAC the PRACH preamble/resource.

2.  For msg. 1-based SI request MAC indicates to RRC the reception of acknowledgement for SI request

3.  The UE is not expected to perform multiple mgs.1-based SI request RA procedures simultaneously.  A single msg.1-based SI request will be performed at a time.   

4.  For msg1-based request procedure, the RACH msg2 contains only the MAC PDU subheader for a RAR containing the Random Access Preamble ID field acknowledging the received PRACH SI preamble.

As shown above, agreements in previous meetings are mainly about MSG1 and MSG3 based SI request for UE in idle/inactive mode. In this paper discusses issues related to other SI request in the connected mode.
2   Connected mode SI request

Current agreed MSG1 and MSG3 based SI request procedures are target for UEs in the idle/inactive mode. Their procedures are combined to RACH procedure. However, compared with idle/inactive mode SI request, it would be easier for UEs in the connected mode to request SI.
· Case1 - For connected state UE with valid TA, UE can request only the SIBs that are necessary in order to save signalling overhead. On the other hand, one UE can request multiple SIBs in one request. A new RRC message with a bitmap for each SIB shall be used for connected mode UE to request SI.
· Case2 - While for connected state UE without valid TA, according to the agreement in RAN2#96 meeting that for UEs in connected, dedicated RRC signalling can be used for the request and delivery of other SI, UE shall initiate the RACH procedure to synchronize to the network and then acquire the SI using RRC message. However, the content of the RRC message for connected UEs was not discussed yet. In our understanding, the content of the RRC message for connected UE is based on a bitmap for each SIB because the granularity for connected mode UE can be different from idle/inactive mode UEs. Then the network can use dedicated RRC signalling to send requested other SIs rather than sending them via SI-message broadcast.
Proposal 1: RRC message with bitmap for each SIB shall be used for connected mode SI request.

Proposal 2: For connected state with valid TA, the minimum granularity of requested system information is SIB in order to save the signalling overhead and one request procedure can request one or multiple SIBs. 
Proposal 3: For connected state without valid TA, the UE initiates RACH procedure to synchronize to the network and uses dedicate RRC SI request to acquire on-demand SI.
3   Conclusion
In this paper, we discuss the design for connected mode SI request and have the following proposals:
Proposal 1: RRC message with bitmap for each SIB shall be used for connected mode SI request.

Proposal 2: For connected state with valid TA, the minimum granularity of requested system information is SIB in order to save the signalling overhead and one request procedure can request one or multiple SIBs. 

Proposal 3: For connected state without valid TA, the UE initiates RACH procedure to synchronize to the network and uses dedicate RRC SI request to acquire on-demand SI.
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