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1. [bookmark: OLE_LINK58][bookmark: OLE_LINK57]Introduction
In RAN1#87 meeting [1], the following agreements on NR-PBCH have been made: 
	Agreements:
1. For study of the cases where  NR-PBCH carries a part of minimum system information, consider the following alternatives (or combinations) for the minimum system information other than those included in NR-PBCH : 
0. Alt. 1:  NR defines the additional channel as secondary broadcast channel
0. Secondary broadcast channel may be different design from NR-PBCH, e.g. payload size, resource mapping, periodicity and etc.
0. FFS on transmission: beam-specific, cell-specific, and/or TRP-specific, etc.
0. Alt. 2:  The remaining information is transmitted in shared downlink channel similar to ,e.g. NR-PDSCH
1. FFS on transmission: UE-specific, UE group-specific, beam-specific, cell-specific, and/or TRP-specific, etc.
1. Note: This does not preclude defining of other mechanisms transmitting Other SI



	Agreements:
1. Consider followings for minimum system information transmission:
0. NR-PBCH is a non-scheduled broadcast channel carrying at least a part of minimum system information with fixed payload size and periodicity predefined in the specification depending on carrier frequency range
0. Alt. 1: NR-PBCH carries a part of minimum system information
1. Alt 1-1 : remaining minimum system information is transmitted via other channel at least partially indicated by NR-PBCH
1. Alt 1-2: Remaining minimum system information is transmitted via other  channel not indicated in NR-PBCH
0. Alt. 2: NR-PBCH carries all of minimum system information


In this contribution, we discuss the delivery of remaining minimum SI and other SI.
1. [bookmark: OLE_LINK10]Discussion on contents of remaining minimum SI
Remaining SI corresponds to SIB1, SIB2 and SIB 14 in LTE, and some information such as PLMN, Parameters for cell selection, cell access, and Scheduling information for other SI may be contained in remaining SI. 
[bookmark: OLE_LINK26][bookmark: OLE_LINK25][bookmark: OLE_LINK24][bookmark: OLE_LINK28][bookmark: OLE_LINK27][bookmark: OLE_LINK1]In this paper, we discuss the configurations for requesting other SI. Transmission methods of other SI include periodic and on-demand transmission. For on-demand transmission 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 consumption of TRPs can be reduced by using on-demand transmissino of other SI, since fewer always-on signals are transmitted.
Proposal 1: On-demand transmission should be supported for other SI in NR.
[bookmark: OLE_LINK7][bookmark: OLE_LINK6][bookmark: OLE_LINK9][bookmark: OLE_LINK8][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK11][bookmark: OLE_LINK13][bookmark: OLE_LINK12][bookmark: OLE_LINK21][bookmark: OLE_LINK20]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 e.g. different PRACH resources. Because the capacity of NR-PBCH is limited and the configurations of different PRACH resources will need more bits, the configurations of different PRACH resources should be contained in remaining minimum SI. In addition, taking into account increased types of other SI in the future, new configurations of PRACH need be introduced to request the increased types. Therefore, also from the point of view of forward compatibility, configurations for requesting other SI should be included in the remaining minimum SI instead of in NR-PBCH. In other words, the UL transmission to request delivery of other SI can be done after the reception of the remaining minimum SI.
Proposal 2: For on-demand delivery of other SI, different parts of other SI should be requested independently by e.g. different PRACH resources, and these different PRACH resources should be configured in the remaining minimum SI.
1. Channel for remaining minimum SI
According to the agreements in RAN1#87 meeting, two alternatives about the transmission of remaining minimum SI are shown below:
0. Alt. 1:  NR defines the additional channel as secondary broadcast channel
0. Secondary broadcast channel may be different design from NR-PBCH, e.g. payload size, resource mapping, periodicity and etc.
0. FFS on transmission: beam-specific, cell-specific, and/or TRP-specific, etc.
0. Alt. 2:  The remaining information is transmitted in shared downlink channel similar to, e.g. NR-PDSCH
1. FFS on transmission: UE-specific, UE group-specific, beam-specific, cell-specific, and/or TRP-specific, etc.
In this section, we discuss the advantages and disadvantages of the two alternatives.
For Alt.1, remaining minimum SI is carried in a secondary broadcast channel. In our understanding it will be somewhat similar to NR-PBCH. For example it will also use fixed payload size and resource mapping. Of course, one can send configuration parameters on secondary broadcast channel in NR-PBCH. However, the limited payload in NR-PBCH will confine the flexibility of the configuration of secondary broadcast channel. For Alt.2, remaining minimum SI is transmitted in shared downlink channel similar to, e.g. NR-PDSCH which is scheduled via NR-PDCCH. The mechanism similar to channel of LTE SIB 1 can be used. More specifically, a fixed period is applied to remaining minimum SI after it is triggered and thus the UEs are aware of where the remaining minimum SI is transmitted.
Compared to Alt.2, Alt.1 has some advantages such as avoiding NR-PDCCH overhead and blind detection. However, the introduction of a secondary broadcast channel to carry remaining minimum SI will also bring the following disadvantages: 
1. Poor forward compatibility. Similar to NR-PBCH, the payload size is fixed in the secondary broadcast channel. Therefore, it is very difficult to add new IEs to the secondary broadcast channel in the future versions of NR. 
1. Low transmission efficiency. Similar to NR-PBCH, the payload size, MCS, and frequency resource location of the secondary broadcast channel are fixed. Due to the absence of AMC (Adaptive Modulation and Coding) and adaptive resource allocation, the secondary broadcast channel has to be designed to satisfy the requirements of the worst-case scenario. Therefore, low transmission efficiency is expected in better scenarios. Hence, secondary broadcast channel has to be designed to satisfy the requirements of the worst-case scenario. Therefore, low transmission efficiency is expected in better-case scenarios.
1. Poor flexibility. Some of the remaining minimum system information consists of information already existing in LTE SIB1 and SIB2. Similar to LTE SIB1 and SIB2, the remaining minimum SI includes some optional element. Because of the fixed payload size, MCS, and frequency resource location, it is difficult for the secondary broadcast channel to support optional elements which cause the remaining minimum SI payload to be variable. Therefore, the secondary broadcast channel can’t meet the requirement of variable size of remaining minimum system information.
1. Larger interference. Because the fixed frequency locations are used for the secondary broadcast channel, the frequency resource of them in adjacent cells may interfere with each other. Therefore, the secondary broadcast channel will be interfered by that of adjacent cells. However, if the remaining minimum SI is carried on the PDSCH which will be indicated by the PDCCH, interference can be avoided or mitigated by the coordination among adjacent cells.
For the channel design of remaining minimum SI, it is not acceptable if secondary broadcast channel is not able to support variable size and forward compatibility. Therefore, we propose that the remaining minimum SI is transmitted in shared downlink channel similar to, e.g. NR-PDSCH which is scheduled by NR-PDCCH.
Proposal 3: The remaining minimum SI is transmitted in shared downlink channel similar to, e.g. NR-PDSCH which is scheduled by NR-PDCCH.
1. Conclusions
In this contribution, we have the following proposals:  
Proposal 1: We suggest that on-demand method should be supported for the transmissions of other SIs in NR.
Proposal 2: For on-demand other SIs, different kinds of other SIs should be triggered independently by e.g. different PRACH resources, and these different PRACH resources should be configured in the remaining SI.
Proposal 3: The remaining minimum SI is transmitted in shared downlink channel similar to, e.g. NR-PDSCH and the NR-PDSCH is scheduled by NR-PDCCH.
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