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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN1 #88bis, the following were agreed [1]:
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.
[bookmark: OLE_LINK61][bookmark: OLE_LINK62]At RAN2 #97bis meeting, the following were agreed [2]
[bookmark: _Ref129681832]Agreements:
· For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request.
· 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. 
· 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
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]At RAN2 #98 meeting, the following were agreed [3]
· Agreements
· 1: For MSG1 based SI request, the minimum granularity of requested SI is one SI message (a set of SIBs as in LTE).
· 2: For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.
· Agreements for On demand request for broadcast delivery
· 1 On demand SI request will maximise commonality with the RACH procedure
· [bookmark: OLE_LINK76][bookmark: OLE_LINK77]2 Network sends an acknowledgement in MSG2 to the UE’s SI request sent in Msg1 
· FFS: Network sends an acknowledgement in MSG4 to the UE’s SI request sent in Msg3
At RAN2 #NR-AH2 meeting, the following were agreed [4]
     Agreements for Msg1 based SI request method:
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]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
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.

[bookmark: OLE_LINK156]In this contribution, the other SI delivery mechanism including the configuration for system information and on demand OSI are discussed.

Discussion on SI transmission
[bookmark: OLE_LINK117][bookmark: OLE_LINK118]Other SI (OSI) transmission
[bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK50]Minimum SI is always present and periodically broadcast at a cell. For the delivery of other SIs, the scheduling information of NR-PDSCH for OSIs can be carried by the following option(s):
· Option 1: NR-PDCCH
· Option 2: Remaining minimum system information
· Other options are not precluded
[bookmark: OLE_LINK51][bookmark: OLE_LINK52]The scheduling information of NR-PDSCH for OSIs includes the transmission opportunity and frequency resource position. If both of the time assignment and frequency resource configurations for other SIs are just carried by RMSI or NR-PDCCH, this will significantly increase the overhead of RMSI or NR-PDCCH especially for multi-beam based transmission.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In LTE, the transmission opportunity of other SIs is scheduled by SIB1. And the frequency resource for OSI is indicated by PDCCH. In NR, the same mechanism can be adopted for the scheduling of other SIs. It is namely that NR-PDCCH schedules the frequency assignment of NR-PDSCH carrying OSI. And for the indication of transmission opportunity, a SI window including subframe offset to indicate the relative to the start of the SI window and available subframe number can be carried in RMSI. This available subframe number can be used to determine possible scheduled subframes for one transmission opportunity of OSI in multiple beam case. In case of other SI transmission collided with a unicast NR-PDSCH, the transmission of unicast NR-PDSCH is dropped.  
Based on the above discussion, the delivery of other SIs can be determined by NR-PDCCH and RMSI.
[bookmark: OLE_LINK134][bookmark: OLE_LINK135][bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK15][bookmark: OLE_LINK138][bookmark: OLE_LINK139]Proposal 1: The scheduling information for frequency resource and time window of NR-PDSCH for OSIs can be carried by NR-PDCCH and RMSI respectively, same as in LTE.
On demand OSI transmission
[bookmark: OLE_LINK154][bookmark: OLE_LINK155]On demand other SI had been agreed at RAN2 NR ad-hoc meeting. The request for this other SI can be indicated by MSG1 or MSG3 for idle and inactive UEs. If this request is triggered by MSG1, this dedicated MSG1 needs to be distinguished with other MSG1 used for initial access. 
In addition, the transmission of this dedicated MSG1 should not impact on the transmission of MSG1 for initial access. From this perspective, it is proposed that two types of MSG1 can be allocated in different time/frequency resources or use different PRACH preambles. Thereby, two types of MSG1 can be distinguished by different time/frequency resource or PRACH preamble. It is assumed that only selected and not all PRACH preambles can be defined for this dedicated MSG1.An illustration for this on demand OSI transmission can be found in figure 1.  

                                     [image: ]
Figure 1 Illustration of on demand OSI transmission
[bookmark: OLE_LINK136][bookmark: OLE_LINK137][bookmark: OLE_LINK74][bookmark: OLE_LINK75]Proposal 2: Some reserved MSG1 in different PRACH time/frequency resources/PRACH preambles should be defined to carry on demand OSI request.  
To be more specific, the dedicated MSG1 can be:
1． [bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK22]To define a dedicated RACH resource which is used for SI request and a group of preambles are reserved for SI request and the remaining of preambles can be used for normal RACH on this resource. Meanwhile, all the preambles can be used for normal RACH on normal RACH resources (other than the dedicated RACH resource used for SI request). The dedicate RACH resources for MSG1 based SI request could be one of the normal RACH resource or an additional RACH resource which is different from normal RACH resource. The reserved preambles on the dedicate resource are notified to UEs through RMSI.
2． To reserve one or multiple preambles on part of normal RACH resources for SI request. 
The solution is explained in Figure 2 and the RACH resource set used for SI request must be different from the normal PRACH resource set containing a set of beam sweeping to cover the whole cell, i.e. it can be an independent configured resource or one of configured RACH resource which is indicated as SI request purpose.
[image: ]
Figure 2 RACH resource and preamble allocation for MSG1 based other SI request
For the first solution as shown in Fig. 2(a), all requests are initiated on the same resource and it could lead to the simultaneously SI transmission. For the second solution as shown in Fig.2 (b), the SI requests are distributed on multiple slots and the simultaneous SI request can be avoided. Whether the mapping of reserved preambles, RACH resource and corresponding SIs is left to network implementation or indicted in the RMSI should be discussed further. In addition, the scheduling and transmission for this on demand other SI should also be further studied. For example, the OSI can be transmitted directly in MSG2 or broadcasted in the predefined SI window in one or multiple SI periods. 
[bookmark: _GoBack]
Summary of proposals
In this contribution, the other SI delivery mechanisms including the configuration for system information, on demand OSI etc. are discussed. The proposals in this paper are summarized as follows:
Proposal 1: The scheduling information for frequency resource and time window of NR-PDSCH for OSIs can be carried by NR-PDCCH and RMSI respectively, same as in LTE.
Proposal 2: Some reserved MSG1 in different PRACH time/frequency resources/PRACH preambles should be defined to carry on demand OSI request.  
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