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1. [bookmark: OLE_LINK57][bookmark: OLE_LINK58]Introduction
In RAN1#88bis meeting [1], the following agreements on the delivery and scheduling information of other system information have been made.
	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.


In this contribution, we will discuss the delivery of other system information, including both request and scheduling for other SI.
1. [bookmark: OLE_LINK25][bookmark: OLE_LINK24]Request and delivery for on-demand other SI
According to the conclusion from RAN2, other SI may be requested by both NR-PRACH MSG 1 and MSG 3. In this section, we will mainly discuss how other SI is requested by NR-PRACH MSG 1.
[bookmark: OLE_LINK1]Other SI may be periodically broadcasted or provided on demand. For on-demand delivery of other SI, if a request such as an NR-PRACH MSG 1 is sent to the gNB, the gNB can choose a subset of better beams from all of DL TX beams to transmit the other SI, based on the reception of the UL request. Through the above beam selection, the gNB can transmit the other SI only in specific DL Tx beam direction, and thus the number of beams used to send the other SI can be reduced. The power and resource consumption of TRPs as well as interference can be reduced by using on-demand transmission of other SI, since fewer always-on signals are transmitted.
[bookmark: OLE_LINK7][bookmark: OLE_LINK6][bookmark: OLE_LINK12][bookmark: OLE_LINK9][bookmark: OLE_LINK8][bookmark: OLE_LINK14][bookmark: OLE_LINK29][bookmark: OLE_LINK17][bookmark: OLE_LINK27][bookmark: OLE_LINK23][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: _GoBack]In order to support the on-demand transmission of different parts of the other SI, different parts of the other SI should be triggered independently by different PRACHMSG1 sequence or different PRACH MSG1 resources, as shown in figure 1. Next, we will discuss whether different PRACH MSG1 sequence or different PRACH MSG1 resources is used to trigger the request for the other SI.
[bookmark: OLE_LINK31][bookmark: OLE_LINK34][bookmark: OLE_LINK33][bookmark: OLE_LINK32][bookmark: OLE_LINK35][bookmark: OLE_LINK28][bookmark: OLE_LINK13]When the number of analog beamforming is large, such as 64 analog beamforming, regular PRACH will have to assign 64 different temporal PRACH resources to receive regular MSG1 using the 64 beams. This means that the regular PRACH load in each such PRACH resource can be quite low, and the number of PRACH sequences used for random access is enough. Therefore, if some of PRACH MSG1 used for random access are assigned as dedicated preamble to trigger the request for the other SI, the random access will not be significantly affected. Thus, considering the saving of resource, we suggest that different PRACH MSG1 sequence is used to trigger the request for the other SI when the number of analog beamforming is large.
[bookmark: OLE_LINK20][bookmark: OLE_LINK36][bookmark: OLE_LINK26]On the contrary, if the number of analog beamforming is small, temporal PRACH resources associated with DL analog beamforming is less, and the regular PRACH load in each temporal PRACH resources is relatively large, and thus if different PRACH MSG1 sequences are used to trigger different parts of the other SI, PRACH sequences used for random access will be reduced, and thus conflicts among different random access UEs will increase. In order not to affect random access, we prefer that different PRACH MSG1 resources are used to trigger the request for the other SI for the case in which the number of analog beamforming is small.


Figure 1: One example for the request and delivery of the on-demand other SI
[bookmark: OLE_LINK21]Proposal 1: According to the actual application scenarios, whether different PRACH MSG1 sequence or different PRACH MSG1 resources is used to trigger the request for the other SI is decided by the gNB.
For the request and delivery of the on-demand other SI, the procedure can be found in figure 1. Of course, some steps, such as the acknowledgement in MSG2 to the UE's SI request, are not shown in figure 1. As seen in figure 1, one UE finish the beam training, for example, by the reception for SS blocks, and get the information about the quality for different transmitted and received beams. After that, the UE will feedback the required other SI and desired beam direction. Based on these feedback information, the gNB will send the requested other SI in the appropriate beam directions. However, the time difference between the request and delivery of the on-demand other SI should not be too large. More specifically, if the delay between the request and delivery of the on-demand other SI is very large, the appropriate beam direction for delivery of the on-demand other SI has been changed for the moving UEs. In this case, it is not inappropriate for the gNB to send the requested other SI only in the reported DL beam direction. Based on the discussion, we suggest that the time difference between the request and delivery of the on-demand other SI should be as small as possible.
In NR, due to the introduction of beamforming, the transmission for other SI will affect other traffics. Therefore, the slot number for the transmission of other SI should be as few as possible. In order to reduce the used slot number for the transmission of other SI, it should be allowed that different other SI are transmitted in the same slot. Base on the request for other SI, one gNB decide whether multiple on-demand other SI will be transmitted in the same slot.
1. Scheduling information of other system information
In RAN1 #88bis meeting, it is agreed that the broadcast delivery of other system information (OSI) is supported by NR-PDSCH transmission, and 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
According to the reference [2], RAN2 has agreed that both periodicity and SI-window information for other SI should be indicated by remaining minimum system information. In this section, we will discuss which of the above two options should be adopted for scheduling information of broadcast NR-PDSCH, not including periodicity and SI-window information for other SI.
Whether other SI are periodically broadcasted or provided on demand, dynamic scheduling for other SI should be supported. More specifically, in order to avoid conflicts with URLLC traffic, the transmission slot for other SI should be dynamically determined by the gNB. In addition, when the channel condition for one UE transmitting unicast traffic is good in a set of PRBs, it should be allowed that the gNB schedule the UE in the set of PRBs, and schedule other system information in other frequency resources. Therefore, to support dynamic scheduling for PDSCH of other SI, the scheduling information for other system information should be indicated by NR-PDCCH.
According to reference [3], on-demand transmission should be supported for other SI in NR. Because other SI is often transmitted only in one or a subset of all beams, NR-PDCCH corresponding to option 1 should be used to schedule the on-demand other SI. More specifically, if option 1 is adopted, less repeated scheduling information is transmitted, and thus transmission efficiency of scheduling information is higher. 
As discussed above, option 1 supports dynamic scheduling for both broadcasted and on demand other SI, as well as less repeated scheduling information for on-demand other SI. Therefore, NR-PDCCH is preferred as the scheduling information of other SI
[bookmark: OLE_LINK3]Proposal 2: NR-PDCCH is preferred as the scheduling information of other SI.
1. Conclusions
Proposal 1: According to the actual application scenarios, whether different PRACH MSG1 sequence or different PRACH MSG1 resources is used to trigger the request for the other SI is decided by the gNB.
Proposal 2: NR-PDCCH is preferred as the scheduling information of other SI.
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