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1 Introduction
In the RAN1#88bis meeting, more detailed discussions have done for the remaining system information. And the agreements on WF are extracted below from [2].

	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 provide more analysis on Other System Information (OSI) delivery.  
To be noted, this paper is updated from R1-1713684 submitted in RAN1#90
2 Discussion
In NR, system information mainly comprises Master Information Block (NR_MIB), Remaining Minimum System Information (RMSI) and the Other System Information (OSI). Moreover, according to RAN2 agreements, both broadcast delivery and on-demand delivery for OSI are supported. Here more details on how to support OSI delivery are discussed for these two methods.

2.1 Broadcast delivery for OSI
Several options have been listed for discussion according to the agreed WF as extracted above. In general, option 1 is more flexible but with additional control channel overhead, whereas option 2 may have some constraints on flexibility for providing OSI delivery because of the slow change of RMSI (typically with a long modification period) and the limited information bits to carry scheduling information. The advantage for option 2 is saving of the control channel for OSI scheduling. So considering the flexibility of resource utilization, option 1 is slightly preferred. 
However, one concern for option 1 is whether UE needs to monitor NR-PDCCH for OSI scheduling in all slots. To avoiding such all-time blind detection burden, the periodicity of broadcast OSI can be indicated in RMSI so that UE just needs to monitor NR-PDCCH for OSI (frequency domain) scheduling in the determinate time slot. Therefore, RMSI can be used to indicate the occasion for OSI delivery whereas NR-PDCCH can provide the scheduling details such as MCS and resource allocation for OSI delivery. This is similar to LTE for delivery of SIBs.

Proposal 1: OSI is scheduled by NR-PDCCH but with time resource allocation indicated in RMSI.
2.2 On-demand delivery for OSI
For the connected UEs after RRC connection setup, UE can send SI-request message to gNB for OSI messages. Upon receiving SI-request, gNB can send SI-response to indicate UE how to receive OSI information. In this case, there are two approaches for OSI delivery depending on indication of SI-response signalling provided by gNB.

Approach 1: OSI is transmitted via the dedicated data channel as a user specific data. This UE specific OSI could use the different numerology than SS block in the other bandwidth part than the common bandwidth part. 

Approach 2: UE can obtain common OSI message over the broadcast channel which is transmitted on demand following a predefined period within the common bandwidth part. SI-response can also indicate UE the presence of OSI.
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Figure 1: broadcast and dedicated signalling for on-demand OSI delivery
For the idle mode UEs, in case of system information change, approach 2 will be adopted for update system information. In this case, paging control channel for indication of SI update(s) will be transmitted within the common bandwidth part to wake up UE for obtaining the updated system information. Accordingly, UE can receive the corresponding SI messages within the common bandwidth part. In this case paging for UE call arrival and SI updates can be separated with different paging cycle, i.e., SI-paging (only control channel) and UE-paging (control channel + data channel).
For the connected mode UE, both approaches are possible depending on the indication of SI-response message as illustrated in Figure 1. In particular, in case of OSI updates, the broadcast OSI delivery is preferred, because it is difficult to rely on the on-demand mode for OSI updates if there is no notification from gNB. Therefore, the connected UE may just listen to SI-paging indication for acquisition of the updated OSI in broadcast, similar to behaviour for the idle mode UE. Alternatively, gNB can also send “push” message to provide the updated OSI. Whether to use paging or “push” for delivery of updated OSI for the connected UE may also depend on the cell load and transmission efficiency. For example, in the highly loaded network with many connected UEs, push mode per UE may cause the big overhead for the system.
Proposal 2: Transmission of UE-specific OSI can be up to gNB scheduling for the connected UEs.

Proposal 3: Transmission of broadcast OSI and SI-paging are confined within the common bandwidth part for the idle UEs.
Proposal 4: NR supports OSI updates via indication by paging.
3 Conclusion
In this contribution, we provided more discussion on aspects related to OSI delivery. Based on the discussion, the following proposals are given for consideration.

Proposal 1: OSI is scheduled by NR-PDCCH but with time resource allocation indicated in RMSI.

Proposal 2: Transmission of UE-specific OSI can be up to gNB scheduling for the connected UEs.

Proposal 3: Transmission of broadcast OSI and SI-paging are confined within the common bandwidth part for the idle UEs.
Proposal 4: NR supports OSI updates via indication by paging.
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